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Title & Document Type: 618C 620B SHF Signal Generator Operating and Service 
Manual 

Manual Part Number: 00618-90029 
Revision Date: April 1980 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aq i lent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

HewUti-Packard Company certifies that this product merits prtbtished specifications 
at the time of shipment from the' factory. Hewlett-Packard furth.er certifies that its 
calibration measurements are traceable to the United States Actional Bureau of 
Standards, tp the extent allowed by the Bureau’s calibration facility,' and to the 
calibration facilities of other International Standards Organization members. 

WARRANTY; ' 

'I'his Hewlett-Packard instrument product is warranted against defects in material 
,and workmanship for a period of one year from date of shipment. During the warranty 
'' period, Hewlett-Packard Company will, at its option, either repair or replace products 
' which prove to be defective. 

■ ii ■ ■ • ' 

For warranty service or. repair, this product must be relumed to a service facility 
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay 
shipping charges to return the product to Buyer. However, Buyer shall pay all, ship- 
ping charges, duties, and taxes for products returned to HP from another country. 

HP warrants that its software, and firmware designated byj HP for use with an 
instrument will execute its programming instructions when properly installed oh that 
instrument. HP does not warrant that the operation of the instriameni; or software,,' or 
firmware' will be uninterrupted or error free. I / il ' 

LIMITATION OF WARRANTY ^ ^ ' I ' 

The foregoing warranty shall not apply to defects resulting from improper briinade- 
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorixed 
modification or misuse, operation outside of the environmental specifications for Ihe 
product, or improper site preparation or maintenance. ■ ' ■ i 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFliCAI^LY 
DISCLAIMS THE IMPUED WARRANTIES* OF MERCHANTABILIIT AND 
FITNESS FOR A PARTICULAR PURPOSE. / ; 

EXCLUSIVE REMEDIES. 

THE REMEDIES PRdVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE ' 
REMEDIES. HP SHALL NOT BE'.LIABLE FOR ANY DIRECT, INDIRECT, SPE- 
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED 
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY. 1/ 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements ar^y 
available for Hewlett-Packard products. ' ' 

I . 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. 
Addresses are provided at the back of this manual. 








SAFETY CONSIDERATIONS 

GENERAL — This is a Safety Clasis I instrument 
^provided with terminal for protective earthing). 



OPERATION - BEFORE APPLYING POWER ^ 
verify that the power transformer primary i?' 
matched to the available line voltage, the corrcpt ^ 

fuk* is installed, and Safety Precautions are taken; '’ 

(.sen' the following warnings). In addition, note, the 
V instrument’s external markings which oirc described 
under "Safety Symbols.” ' ' / 



WARNINGS 



I' 

% 






, Servicing instructions are for use by qualified per- 
sonnel only., To avoid dangerous electric shock, do 
not perform any servicing unless qualified to do so.,, 

BEFORE SWIT JMING ON THE INSTRUMENT, 
The protective earth terminal of the instrument 
"must be connected to the protective conductor of 
tlie (mains) power cord. The mains plug shall only 
be inserted, in a .socket, outlet provided with a pro- 
' tective earth contact. The protective action must 
not' be negated by the use of an extension cord 
(power cable) without a protective conductor 
(grounding). Grounding one , conductor of a two 
conductor outlet is hot sufficient protection. 

If this instrument is to be energized via an auto- 
triinsformer' (for voltage reduction) make sure the 
common terminal, is connected to the earth terrni- 
) nal of the power source. 

. vj\ •• : ^ 

Any interruption of the protective (grounding) , 
con(hictbr (ih-side or outside the instrument) or dis- 
connecting the. protective earth terminal is likely to 
make this instrument dangerous. Intentional Inter- 
ruption' is prohibited. 

■ ' ' ' , ' . ' ■ ' 

, Whenever it is likely that the protection has been 
Impaired, the instn:ment must be made inojperative 
v^nd be secured against any unintended operation. 

■ ■ ' ' 'i • 

Make sure that only fuses with the required rated 
current and qf the specified type (normal blow, 
time delay, ctij.) are used for replacement. The use 
of repaired fus'es, and the short-circuiting of fusci: 
holders must be'uvoided. 



Adjustments described in the manual are per- 
formed with power supplied to the instrument 
while protective covers are removed. Energy avail- 
able at many points may, if contacted, result in 
personal injury. 

i Any adjustment, maintenance, and repair of the 
opened instrument under voltage should be 
avoided as much as po^iblc, and when inevitable, 
should be carried out only by a skilled person who 
is aware of the hazard involved. 

Capacitors' inside the instrument may still be 
charged . even if the instrument has been discon- 
(riectedj'f'rom its source of suppl'y. , 

SAFETY SYMBOLS ^ . ; 

Instruction manual symbol; the - appd- 
ratud vdll be marked with this , symbol 
when it is .necessary for the user to refer 
to the instruction manual in order to 
protect the apparatus against damage. 






Indicates dangerous voltages. ' 

Earth terminal (sometimes used in man- 
ual to indicate circuit common con- 
nected to grounded chassis). 



WARNING 
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CAUTION 



The WARNING sign denotes a 
hazard. It calls attention to a 
procedure’, practice^ or the like, 
which, V if not correctly per- 
formed or adhered To, could re- 
’ suit in injury or loss qf life. Do 
not proceed beyond a WARN- 
ING sign until the indicated cpiV ’ 
. ditions are fiilly understood 'and 
met. 

The CAUTION sign denotes a 
hazard, It, cailV attention! to an 
operating' pi;ojifxlure, practice;' or 
th'e’like, which,' if not correctly 
performed or adhered to, .lould 
result in damage to ,br des^uc- 
tion of part or aU of the equip- 
ment. Do not proceed beyond a 
CAUTION sign until the indi- 
cated conditions are lully under- 
stood and met. 
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; SECTION I 

GENERAL INFORMATION 

1-1. DESCRIPTION. occurs simultaneous with the RF pulse. The pulse 

has an amplitude of 25 V minimum and a rise time less 



1-2. The Hewlett-Packard Models 618C/620B SHF 
Signal Generators (Figure 1-1) provide RF signal out- 
put in the frequency ranges of 3800 to 7600 MHz, and 
7000 to 11,000 MHz respectively. At least 1-mW 
power output is available over the entire frequency 
range. The output frequency is indicated on a direct- 
reading dial. The RF output power is adjustable by 
an attenuator that is calibrated in pV and dB. 

1-3. Five types of modulation are available; internal 
pulse modulation, external pulse modulation, internal 
, frequency modulation, external frequency modulation, 
and internal square-wave modulation., 

1-4. The internal pulse modulation has a variable rep- 
etitionrate of 40 to 4,000 Hz. Pulse width' is variable 
from 0. 5 to 10 ps as measured at the pulse 50% ampli- 
tude points. Internal square wave modulation is vari- 
able from 40 to 4, 000 Hz. 

1-5. ■ The Signal Generator can be modulated by 
external pulses of positive or negative polarity. The 
amplitude of the modulating pulses may be 20 to 70V, 
and the pulse width between 0. 5 and 2500 ps; 

1-6. Internal frequency modulation comprises a srw- 
tooth sweep rate of 40 to 4,000 Hz. Frequency devia- 
tion is variable from 0 to 5 MHz over most of the 
band. External frequency modulation from an exter- 
nal sine wave is provided. Frequency deviation is 
approximately 5 MHz. 

1-7. Synchronization outputs of the Signal Generator 
comprise two types: delayed, and undelayed. The de- 
layed synchronization output is a positive pulse that 



than 1 ps when terminated in a load of 1000 ohms or 
more. The undelayed synchronization pulse has the 
same characteristics as the delayed pulse, except the 
pulse occurs between 3 to 300 ps (as adjusted by front- 
panel control) before the RF pulse. 

1-8. Both the pulse- and frequency-modulated RF 
output may be synchronized with the following exter- 
nally generated signals: sine waves of 40to4,000 Hz, 
and 5 to 50V amplitude; pulses of 40 to 4,000 Hz, a 
peak amplitude of 5 to 50 V, a rise time of 0. Ito 1 ps, 
and a width of 0. 5 to 5 ps. 

1-9. INSTRUMENT IDENTIFICATION. 

1-10. Hewlett-Packard Instruments have a two-part 
serial number. The first four digits are the serial 
prefix. If the prefix on your instrument is not listed 
on the title page of this manual, in the appendix, or on 
a Manual Change sheet enclosed with the manual, the 
correct information may be obtained from any Sales and 
Service Office listed at the rear of this manual. 
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Table 1-1. Specifications 



OutpMt 

Frequency Range: 

618C: 3,800 to 7,600 MHz covered in ^ single 
band. 

620B; 7 to 11 GHz covered in a single band. 
Repeller voltage automatically tracked and proper 
mode automatically selected 

Calibration: Direct reading. Frequency calibration 
accuracy better than ±1% 

Vernier: AF control has a minimum range of 0.5 
MHz (6180)^ 1.5 MHz (620B) over most of the 
band for fine tuning. Remote AF connector on 
rear panel permits fine tuning with external po- 
tentiometer; tuning range at least 0.5 MHz 
(6180)^ 1.5 MHz (620B) over most of the band 
with potentiometer > 2 megohms. 

Frequency Stability: 

With Temperature: Less tlian 0. 006%/°C change 
in ambient temperature. 'i, 

With Line Voltage: Less than 0.0:i7A*^^fl^ge for 
line voltage variation of 
Residual FM: < 15 kHz peak. 

Output Range: 1 milliwatt or 0.224 volt to 0.1 
microvolt (0 dBm to •127dBm)into 50 ohms. Di- 
rectly calibrated in microvolts and dB. Coaxial 
Type N connector. . . 

Output Accuracy: Within ±2 dB from -7 , to -127 
dBm^ within ±3 dB from 0 to -7 dBm^ at front 
panel connector^ terminated in 50-ohm load. 
Temperature-compensated detector circuit mon- 
itors RF oscillator power’ level. An auxiliary^ 
fixed*-level RF output (at least 0.3 mW) is pro- 
vided onthe front panel for use with other equip- 
ment such as a frequency counter or phase-lock 
instrumentation. 

Source Impedance: 50 ohms nominal; reflection co- 
efficient less than 0.33 (2 SWR, 0.6 dB return 
loss.) I 

Modulation 

Modulation: Internal or external pulsoy FM^ and 
square wave. 

Internal Pulse Modulation: Repetition rate variable 
from 40 to 4,000 pps, pulse width. yarlable 1/2 
to 10 microseconds. 

Sync Out Signals: SimultuneouswithRF pulse, pos- 
itive. In udvimce of RF pulse, positive, variable 

. 3 to 300 microseconds. (Better than 1 micro- 
second rise time and 25 to 100 volts amplitude 
into 1,000-ohm load.) 

External Synchronization; 

Sine Wave: 40 to 4,000 Hz, 5 to 50 V rms. 
Pulse: 40 to 4,000 pps, 5 to 50 V peak, positive 
or negative, 0.5 to 5 /usee wide, 0. 1 to 1 Msec 
rise tin 

Internal Square Wave Modulation: Variable, 40 to 
4,000 Hz, controlled by PULSE RATE control. 



Internal Frequency Modulation: Sawtooth sweep 

rate adjustable 40 to 4,000 Hz. Frequency de- 
viation to 5 MHz peak-to-peak over most of the 
frequency range. 

External Pulse Modulation: Pulse requirements: 

amplitude from 20 to 70 volts peak positive or 
negative, width 0,5 to 2,500 microseconds. 

External FM: Frequency deviation approximately 
5 MHz peak-to-peak over most of the band. Sen- 
sitivity approximately 20 V/MHz at front -pan el 
connector, approximately 10 V/MHz at rear panel 
connector (mating connector supplied.) Front- 
panel connector is capacltively coupled to klystron 
repeller; rear-panel connector is dc coupled to 
klystron repeller and Is suitable for phase -lock 
control input. 

Ganorai 



Power Source: 115 or 230 volts ±10%, 50 to 60 Hz, 
230 W. 

RFI: Conducted and radiated leakage limits are be-, 
low those specified in MIL-I-6181D. 

Dimensions: Cabinet Mount: 17-1/2 In. wide, 

13-7/8 in. high, 20-3/8 in. deep behind panel'' 
(445 x 353 x 517' mm). 

Rack Mount: 




Weight: Net, 69 lbs. (31, 1 kg). Shipping, 90 lbs. 
(40,5 kg). 

Accessory Furnished: 11500A Cable Assembly, 

6 feet (1830 mm) of specially treated RG-214A/U 
50-ohm coaxial cable terminated at each end witli ^ 
UP-21D/U Type N male connectors; 7-1/2-ft. 
(2290 mm) power cable. 

Accessories Available: IIOOIA Cable Assembly, 
45 in. long, RG-58C/U 50-ohm Coax, terminated 
by dual banana connector on one end, BNC on 
other. 10503A Cable Assembly, 4 feet long, 
RG-58C/U 50 -ohm Coax, terminated on each end 
by BNC male connectors. 
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INSTALLATION 



a-1. INCOMING INSPECTION. 

2-2. The Signal Generator was carefally inspected, 
both mechanically i*nd electrically, prior to shipment. 
Inspect it for mechanical damage received in transit, 
check for supplied accessories, and test electrical 
performance using the procedure given in Section V* 
If there is damage or deficiency, or if electrical per- 
formance is not within specifications, seethe warranty 
inside the front cover of this manual. 

2-3. PREPARATION EOR USE. 

2-4. POWKIl itEQUIREMENTS. 

2-5. The Signal Generator requires a power source 
of 115 or 230 V ac ±10%. single phase. The power 
source must supply appro^ilmately 250 W. 

2-6. 115/230 VOLT OPERATION. 

2-7. A two-position slide switch, on the rear panel, 
permits operation from either a 115 or 230 V power 
source. The number visible on the switch slider indi- 
cates the line voltage for which the Signal p^neralor 
is connected. i 



2-8. To prepare the Signal Generator for operation, 
set the 115-230 V switch so that the number visible on 
the slider corresponds to the available line voltage. 
Install a fuse of correct rating. 

CAUTION 

To avoid damage to the Signal Generator, 
before connecting the power cable, set the 
115-230 V switch for the line voltage to be 
used. 



2-9. POWER C. :^ LE. 

2-10. To protect operating personnel, the National 
Electrical Manufacturers* Association (NEM A) recom- 
mends that the Signal Generator panel and cabinet be 
grounded. Accordingly, the Signal Generator is 
equipped with a three-conductOr power cable which, 
when plugged into an appropriate receptacle, grounds 
ihe panel and cabinet. The offset pin of the three-prong 
connector is the ground pin. 

2-lL To preserve the protection feature when oper- 
ating the Signal Generator from a two-contact outlet, 
use a three-prong to two-prong adapter (HP Part No. 
1251-0048) and connect the green pigtail on the 
adapter to grounds 



2-12. COOLING. 

2-13. Forced air cooling is used to malntainsafe op- 
erating temperatures within the Signal Generator cabi- 
net. The air intake and exhaust ports, cooling fiin, 
and air filter are located at tlie rear of the cabinet. 
To ensure adequate ventilation, maintain about three 
inches of clearance behind the cabinet. 

CAUTION 

Do not operate the Signal Generator if the fan 
is not operational. 

’ » 

2-14. AIR FILTER. 

2-15. The air filter, as received with anew Signal 
Generator, has a coating of dust-catching substance 
which improves air cleaning action. To maintain ade- 
quate ventilation, clean, and recoat the air filter at 
regular intervals. See Section V for cleaning instruc- 
tions. 

I 

2-16. REPACKING FOR SHIPMENT. 

2-17. If the Signal Generator is to be packaged for 
shipment use the original shipping container apd pack- 
ing materials. If these have been discarded or not in 
conilttlon for reuse, obtain new materials from your 
lot'U' Hewlett-Packard Sales and Service Office (see 
rear of this manual for locations), or follow these gen- 
eral instructions: 

a. Wrap the Signal Generator in heavy paper or 
plastic. (If the Signal Generator is being shipped to a 
Hewlett-Packard service facility, attach a tag indi- 
cating type of servicing required, return address, 
model number, and fuir serial number. ) 

b. Use a strong shipping container. A carton m; de 
of 500- to 600-pound test material will usually pro' ide 
adequate protection. 

c. Use enough shock-absorbing material (3- to 4- 
inch layer) around all sides of instrument to provide 
firm cushion and prevent movement inside the con- 
tainer. Protect the control panel with cardboard . W ith 
Hewlett-Packard **floater pack** packaging, the foam 
blocks provide sufficient shock protection, and addi- 
tional material is unnecessary. 

d. Seal the shipping container securely, 

e. Mark the shipping container **FRAGILE** to as- 
sure careful handling. 

2-18. In any correspondence refer to the Signal Gen- 
erator by model number and full serial number. 
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SECTION III 
OPERATION 

i 

3-1» INTRODUCTION. DepruBS LINE swltdu Allow 5-minuto wiu*m- 

uptime: If iunbient temperature is below lO'C 
3-2. This section provides instruction to properly (50' F), nllow n lonucr warmup period, 
operate the Signal Generator. Included are general 

operating information; a description of coritrolSy con- 3 . 11 . DETAILED OPERATING PROCEDURES. 
nectors, and indicators; and basic operating procedures 



for car )i mode of operation. 

3-3. GENERAL OPERATING INFORMATION. 

CAUTION 

Do not connect RF or dc power in any magni- 
tude to the output terminals of this instru- 
ment. As little as 0.2 W can permanemly 
damage the attenuator probe. Extreme care 
should be exercised when working with trans- 
ceiver-type equipment to insure tliat the 
transmitter section is not operating while the 
Model 61.8C/620B is connected to the trans- 
ceiver antenna. 

3-4. OUTPUT ACCURACY. The accuracy of the out - 
put system and the ciUibration of the attenuator in the 
Model 618C/620B is determined at the front-panel out- 
put jack. Output cable losses must be considered in 
addition to the attenuator dial indication when employ- 
ing specific signal levels at tlie end of the output cable. 

3-f). Erratic instnmient performance at the output 
termimils, or no power output is frequently an indica- 
tion that the instrument has been sulqected to abuse. 
This condition may be- confirmed by measuring either 
the dc resistimce of the attenuator or the SWU looking 
into the panel connector. Dc resititance is approxi- 
mately 50 ohms. SWR (at panel connector) is 2.0 or 
less. 

3-6. The klystron used in this instrument is expensive 
andhas a shorter life (approximately 1000 hiuirs) than 
that of a conventional vacuum tube. Power should be 
removed from the SignaL Generator when it is not in 
use in order toincrea.se the useful life of the klystron. 

3-7. CONTROLS, CONNECTORS AND 
INDICATORS. 

3-8. Front-panel controls, connectors, and indicators 
are shown and described In Figure 3-1. 



3-9* SASIC OPERATING PROCEDURES. 

3-10. TURN ON. 

a. Set rear-panel 115-230V switch to match line 
volt;ige, and check that the line fuse has correct 
rating. 

b. Connect Signal Generator to power souK*e. 



CAUTION 

Do not use the Signal Generator if the cooling 

fan does not operate at (urn -on. 

3-12. Detailed operating procedure's are given in 
Figure 3-2 through 3-7. 

3-13. OPERATION WITH THE DYMEC DY-2650A 
OSCILLATOR SYNCHRONIZER. 

The 618C/620D Is easily adapted for use with theDY- 
2650A Synchronizer as foUuwst 

1. Remove the internal shorting jumper from 

J303, pins A & B. Refer to Figure 5-22. 
The jumper is connected between the kly- 
stron reflector and its -power supply across 
R526. > 

2. Connect the mating connector .17 to P2 on the 
DY-2650A. This is to protect a user from 
accidentally contacting the otherwise exposed 
pins of P2, one of which will be at the reflec- 
tor potential after completion of step 3. 

3. Cimnect. the klystron reflector lead and tlie 
t eflector voltage lead to pins G and F, re- 
spectively, of .15 on the DY-2650A. An RC- 
59A/U type cable Is recommended for this 
connection. 

No other modifications are normally required. The 
RF sample fur the DY-2650A must be obtained from 
the signal generator output connector through a suit- 
able coupler. Varying the output level from the sig- 
nal generator to the device being tested will also vary 
thb RF sample level into the DY-2650A. It is there- 
fore necessary to set the RF output level from the 
signal generator to a fixed value and to use an exter- 
imlattenuator for varying the level to the device under 
test if wide ranges in level are required. 



CAUTION 

When tlie shorting jumper has been removed 
from the klystron reflector supply voltage as 
described In step 1 above, the 620B must not 
be operated without being connected to the 
DY-2650A unless the reflector lead jumper 
is replaced. Omission of the jumper will 
damage tlie klystron. 
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Figure 3-1. Front-pnnel Controls^ Connectors^ and Indicators (Part 1 of 2) 
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K MOD. SELECTOR. In FM EXT position, sine 
wave or sawtooth applied to EXT. MOD connec- 
tor modulates Si^jnal Generator. InFMINTp' sV; , 
tion, an internally gener ated sawtooth 4 

the Signal Generator. In CW position, theSigiial 
Genex:ator is not modulated. In OFF position, 
Signal Generator RF output is disabled. In INT. 
position, the Signal Generator is modulated by 
Internally generated pulses. In EXT+ position, 
the Signal Generator can be modulated by pt)si- 
tlve pulses applied to the EXT. MOD. connector. 
In EXT- position, the Signal Generator can be 
modulated by negative pulses applied tothcE^XT. 
MOD. connector. In position Signal Genera- 
tor is modulated by internally generated s<iuare 
waves (approximately 50% duty cycle). 

2. PULSE WIDTH. Adjusts width of modulating 
pulse when MOD. SELECTOR is set to INT. 

3. PULSE DELAY. Adjusts the delay time between 
synchronizing pulsi and RF output pul.se from 3 
to 300/is. 

4. PULSE RATE. Adjusts pulse repetition rale of 
modulation when MOD SELECTOR is set to INT. 

FM INT, or'%- positluii iuid SYNC SF,LECTOI{ 
is in XI or XIO position. When SYNC SELEC- 
TOR is in XI position, pulse rate is indicated 
by PULSE RATE control: when SYNC SELEC- 
TOR is in XIO pc iltlon, pulse rate Is 10 times 
that indicated by PULSE’ RATE control. 

5. SYNCSELECTOFL In position, andwheriMOD. 
SELECTOR is set to INT, Signal Generator nniy 
be synchronized l)y external sine-wave signal of 
5-50 V rnis applied to SYNC. IN connector. In 
EXT- position, andwheiiMOD. SELECTOR is in 
INT position, Signal Generator must be syn- 
chronized by negative pulses (5-50 V peak-to- 
peak) applied to SYNC. IN connector. In EXT^ 
position, and when MOD. SELEiCTOR is set to 
INT, the Signal Generator must be synchronized 
by external positive pulses (5-50 V peak-to-peak) 
applied to the SYNC.* IN connector. In XI posi- 
tion, and MOD. SELECTOR is set to INT, the 
modulation repetition rate is as imiieated by the 
PULSE RATE control. In the XIO position, ami 
when MOD. SELECTOR is set for INT, the mod- 
ulation repetition rate is 10 times that indicated 
by the PULSE RATE control. 



6, Power Meter., Indicates RF power input in dBm 
to attenuator. , 

T* AF. I Provides up to 0. 5 MHz adjustment of output 
. frecluency for 618C; 4.5 MHz for 620D. 

8. MHz/GHz. Indicates RF output frc(iuency i^ii 
megahertz/gigahertz for 6 18C/820B respectively. 



9. Freciuency Control. Adjusts RF output fre- 
quency, 

10. DE^LAYEDSYNC. OUT. Delayed(3-300 /i.s) syn- 
chronization signal is available at thi,s connector. 

11. sVnC. OU^T. Undelayed synchronization output 
sipial is availalde at this connector. 



12. SYNC. IN. External synchronization signal is 
applied to this connector, 

13. E>XT. MOD. Exterlin! modulation signal i.s ap- 
plied to his connector. i 



14. RF OUTPUTS CAL. Source of caiibrati'd RF 
power' i.s available at this connector. 

15. RF OUTPUTS UNCAL. Uhcalil)rated RF output 
power is available at this connector. 



16. LINEL Turns Signal Generator on and off. 

17. POWER SET. Adjusts RF po\v(‘r input toaltenu- 
ator. 

18. OUTPUT ATTEN. Adjusts REV output power tii 
a calibrated level. 



10. Attenuator Dial. Indicates UF output level when 
power meter is indicating 0. 

20. FM AMIPLITUDE. Adjusts freipieiu y deviation 
of RF when using frequeney modulation. 



Figure 3-1. Front-Panel Controls. Conneelors, and Indicators (Part 2 of 2) 
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MOa SELECTOR 
Off \HTj/ 



AMPLITUDE. 

a 



^SYNC SELECTOR 
\ EKT 






^ «OoX 

@3 

VP 







OUTPUT ATTEN. POWER SET 




line umcal outputs Cal 

OFF OH ^ 



E%J. SYNC. 5/NC. DELAYED 

MOO IN OUT SYNCOUT 



d) 

1*. v< 

) ' 

Note 


5. Set SYNC SELECTOR TO XI or XIO aiid adjust 




PULSE RATE control for desired square- wave 


Perform turn-on procedure described In 


frequency. 


paragraph 3-10. 


6. Connect RF cable between RF OUTPUTS CAL. 


U Adjust frequency control for desired RF output 


connector and equipment being tested. 


frequency as indicated on dial. 


Note 


2. Set MOD. SELECTOR to CW. 


Synchronization pulses occurring at the mod- 
ulation rate are available at the SYNC. OUT 


3. Adjust POWER SET for 0 indication on power 


connector. 


meter^ 


Note 


4. Set MOD. SELECTOR TO%. 


aF control should be centered when notin use. 

n < ^ 



Figure 3-3. Internal Square-Wave Modulation Operation 
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Perform turn-on procedure described in 
paragraph 

. I 

h Adjust frequency control for desired RF output 
frequency as indicated on diaL 

2 ; Set MOa SELECTOR to CW. 

3* Adju^ POWER SET for 0 indication on power 
meter. 

4. Set MOa SELECTOR to INT. 

5. Set SYNC SELECTOR to XI or XIO, and adjust 
PULSE RATE control for desired pulse repetition 
rate. 



6. Adjust PULSE WIDTH control for desired mod- 
ulation pulse width. 

7. Adjust PULSE DELAY control for desired delay 
time. , 

8. Set FM AMPLITUDE control to OFF. 

d. Connect RF cable between RF OUTPUTS CAL 
connector and equipment being tested. 

10. Connect pulse cable between the SYNC OUT and/ 
or DELAYED SYNC OUT connectors and exter- 
nal equipment as required by the application. 



AF control should be centered to obtain opti- 
mum pulse rise and decay. 



Figure 3-4. Internal Pulse Modulation Operation 
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Perform turn-on procedure described in 
paragraph 3-10. 



5. Connect external modulating source to EXT. 
MOD. connector. ExterniU modulating pulses 
must have peak- to -peak amplitude of between 
20 and 70V. 



1. Adjust frequency control for desired RF output 
frequency as indicated on dialr 

2. Set MOD. SELECTOR to CW. 

3. Adjust POWER SET for 0 indication on power 
meter. 

4. Set MOD. SELECTOR to EXT or EXT-, as re- 
quired by the polarity of the external modulating 
pulses. 



In this mode of operation, no synchronization 
pulses are available at the DELAYED SYNC. 
OUT or SYNC. OUT connector. 



AF control should be centered to obtain opti- 
mum pulse rise and decay. 




Figure 3-5, External PuLse Modulation Operation 
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Note 

Perform turn-on procedure described In 
paragraph 3-10* 

U Adjust frequency control for desired RF output 
frequency as indicated on dial* 

2. Set MOD. SELECTOR to CW. 

3. Adjust POWER SET for 0 indication on power 
meter. 

4. Set MOD. SELECTOR to FM INT. 

5. Set SYNC SELECTOR to XI or XIO and adjust 
PULSE RATE control for desired modulation 
frequency. 



Figure 3-6. Internal Frequency Modulation Operation 



6. Set FM AMPLITUDE to OFF, and then carefully 
turn the control clockwise until the desired de- 
gree of frequency deviation is obtained. Because 
of klystron characteristics^ unstable. o>^ ^ration 
will occur when the control has been advanced 
to the point where the FM deviation is greater 
than the stable portion of the mode. 

» 

7. Connect RF cable between RF OUTPUTS CAL 
connector and equipment under test. 

8. If desired, connect pulse cable between SYNC. 
OUT. CONNECTOR and external equipment. 

Note 

AF control should be centered to allow the 
klystron to operate ih the center of the mode. 
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FM 

, AMPLITUDE 




OUTPUT ATTEN. POWER SET 




RF OUTPUTS CAL 



I 




EXT SYNC SYNC OELAYEO 

MOO, IN OUT SYNCOUT 



m) m) m 




Perform turn-on procedure described in 
paragraph 3-10.. 

1. Adjust frequency control for desired RF output 
frequency as indicated on diaU 

2. Set MOD. SELECTOR to CW. 

3. Adjust POWER SET for 0 indication on power 
meter. 

4. Set MOD SELECTOR to FM EXT. 

5. , Connect external modulation voltage to the EXT. 

MOD. connector. The modulation signal should 
have a level of at least 70 V rms. 



Set FM AMPLITUDE to OFF, and then carefully 
turn the control clockwise until the desired de^ 
gree of frequency deviation is obtained. Because 
of klystron characteristics, unstable operation 
will occur when the control has been advanced 
to the point where the FM deviation is greater 
than* the stable portion of the mode. 



In this mode of operation, no synchronization 
pulses are available at the DELAYED SYNC. 
OUT or SYNC. OUT connector. 



aF control should be centered to allowthekly* 
stron to operate in the center of the mode. 



Figure 3-7. External Frequency Modulation Operation 
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m/lXV FM 



[EXT 

MOD 




NOTES 

I DISABLED BY MOD. SELECTOR SWITCH 
WHEN IN CW OR FM EXJ POSITIONS. 
Z MOD. SELECTOR POSITIONS; 

1. FM EXT 

2. FM INT 

3. CW 

4. OFF 

5. INT 

a EXT^ 

7. EXT- 

0 . 



POWER METER 



Figure 4-1. Simplified Block Diagram 
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SECTION IV 

PRINCIPLES OF OPERATION 



4-1. INTIOPUCTION. 



4-2* ‘ This section contains explanations of the opera- 
tion of the Signal Generator circuits* Figure 4-1 is a 
simplified block diagram showing principal circuit 
sections and operating controls. Each cii^cult section 
and important Individual circuits are explained in suc- 
ceeding paragraphs. 

4-3. THI MODULATOR SECTION. 

4-4. The Modulator Section is shown in bloc*’c diagram 
form in Figure 4-2. The function of the circuits in 
this section is to establish a modulating pulse (for pulse 
operation) or a, sawtooth voltage (for frequency modu- 
lation) and to apply it to the RF oscillator to obtain the 
desired type of RF output. Various portions of these 
circuits are not employed in certain types of operation, 
such as external pulse or external FM operation (see 
Figure 4-1). However, the block diagram shows the 
condition (delayed pulse output with external synchro- 
nization) where all of the circuits are employed, and 
the description will cover this type of operation. 
Other types of operation will be described in later 
paragraphs* 

4-5. SYNCHRONIZING CIRCUITS. These circuits 
accept the external synchronizing voltage applied at 
the SYNC IN connector, and transform it Into a nega- 
tive pulse to trigger l^lse Rate Multivibrator V103. 
The circuit elements are shown in Figure 4r3. The 
gridof VlOlAis returned to B+ (ground). This places 
thegridatzerobias and the tube is conducting through 
plate load resistor R103. The tube responds to both 
positive and negative signals. 

« 

4*6. The negative-going portion of a sine-wave syn- 
chronizing voltage, or a negative synchronization pulse, 
causes the tube to cut off, developing a positive pulse 
in its plate circuit. This pulse is applied to the grid 
of VIOIB. Tube VIOIB is cut off (bias of -15 V) and 
the positive pulse from the plate of VIOIA causes 
VlOlBto conduct; thus. Us plate voltage drops and the 
output is a negative-going pulse with a steep leading 
edge. 

4-7. This negative pulse is applied to the ~ and (-) 
contacts of SYNC SELECTOR switch SIOIA through 
Series CUpper V102A, CUpper V102A develops only 
negative pulses at Its output. 

4-8. . Whm a positive external synchronization pulse 
is applied to the grid of VlOlA, a negative pulse is 
developed in its plate circuit and applied through ca- 
pacitor C103 to the + contact of SIOIA. 

4:9. PULSE RATE MULTIVIBRATOR, SYNC CON- 
DITION.- When extern^ sine-wave synchronization 
signalsareemployed, the Synchronization Multivibra- 
tor is switched to the operating condition shown in Fig- 
ure 4-4. This circuit is a one-shot multivibrator. 



with V103A drawing current while V103B is cut off. 
The negative pulse from the synchronization input cir- 
cuits causes the multivibrator to switch at ti , devel- 
oping a negative pulse In the plate circuit oi V103B. 
The width of the pulse is determined by the length of 
time required to discharge capacitor Clllthrough rer 
sistor R115. 

4-10. PULSE RATE MULTIVIBRATOR, FREE-RUN- 
NING CONDITION, hi the FM INT, INT (pulse), and 
' positions of MOD. SELECTOR switch S102, the 
Pulse Rate Multivibrator is converted to a free-running 
mulUvibrator (Figure 4-5). Under this condition the 
synchronization input circuits are disconnected from 
the multivibrator. 

4-11. The time constants of the multivibrator are bal- 
anced so that the circuit generates a wave that is es- 
sentially square with approximately a 50% duty cycle; 
however, this may vary depending upon the repetition 
rale. This arrangement is used so that internal square- 
wave as well as internal pulse modulation of the RF 
Oscillator can be obtained. The arrangement also 
provides for equally spaced pulses to trigger the Saw- 
tooth Generator when internal FM modulation is being 
used. 

4-12. PULSE SHAPER. The Pulse Shaper (Fig- 
ure 4-6) is a One-Shot Multivibrator with a 2-48 pulse 
duration. It consists of V104A and V104B, two halves 
of type 5814A dual triode. In the steady-state condi- 
tion, V104A is conducting as its grid is returned to 
the cathode by resistor R121. Tube V104B is cut off 
as its grid is returned to -300V, thus placing a bias 
on the grid (developed by the current through V104A 
and cathode resistor R120). 

4-13. When this multivibrator is triggered by the 
negative-going leading edge of the waveform generated 
by the Pulse Multivibrator,, a positive 2-^8 pulse ap- 
pears at the plate of V104A. 

4,-14. The positive output pulse is applied to the Syn- 
chronization Amplifier tube, V105A, shown in Figure 
4-7, and to Synchronization Cathode Follower V105B, 
shown in Figure 4-6. 

4-15. SYNCHRONIZATION CATHODE FOLLOWER. 
This stage provides the undelayed synchronization out- 
put signal for synchronizing external equipment. It is 
comprised of VIOSB, one half of a type 5814 dual- 
trlode b’be. The output is taken across R129, the 
cathode resistor, and is capacitively coupled through. 
C118 to ^e SYNC. OUT connector. Resistor R130 is 
returned from the center conductor of the connector to 
ground, so that the line is terminated in reference to 
ground instead of the -300V potential existing at the 
base of the cathode resistor. 
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Figure 4-2. Modulator 

4-16. The output ol the Cathode Follower is a posi- 
tive pulse greater than 25Vpea^-to-peakwhenapplied 
to a load having a resistance of from 1000 to 100^000 
ohms and a shunt capacitance of 500 pF. 

4-17. PULSE AMPLIFIER. The Pulse Amplifier is 
comprised of V 1 05A, one- half of a type 12AU7 tube (Fig- 
ure 4-7), and its associated components. It ampli- 
fies and inverts the 2 tia pulse provided by the Pulse 
Shaper and provides a positive pulse (in its cathode 
circuit) that is employed to trigger the Sawtooth Gen- 
erator when Internal frequency modulation is employed. 



Section Block Diagram, 

Capacitor C115 acts as a cathode bypass capacitor 
when internal pulse modulation is used. 

4-18. SERIES LIMITER. The n^ative pulse from the 
plate of the Pulse Amplifier is applied to the cathode 
of diode limiter V106A (Figure 4-7).. This limiter is 
so connected that only the negative components with an 
amplitude greater than the dipde bias are applied to the 
cathode of the Delay Sfoltivibrator. This prevents 
triggering the multivibrator by any positive or low- 
amplitude negative transients that may appear on the 
output ofVlOSAinaddiUon to the desired trigger pulse. 
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Figure 4-3. Schematic Diagram of Synchronizing Circuits 

i- • ' ' ■ 



4-19. DELAY MULTIVIBRATOR. This circuit (Fig- 
ure 4-7) provides an adjustable time delay in applying 
the modulation to the RF Oscillator. It consists of a 
type 12AU7dualtriodefV107, connected as a on^-shot 
multivibrator .with an adjustable resistor R136, the 
PULSE DELAY control. 

4-20. The Delay Multivibrator starts its cycle when 
a negative pulse drives the cathode of V107A in a neg- 
ative direction. This is equivalent to placing a posi- 
tive signal on the grld^ and the tube conducts. A neg- 
ative wave-front appears at the plate of V107A and 



(through capacitor C120) drives the grid of V107B in 
a negative direction, cutting off this half of the stage. 
The length of time the circuit requires to return to its 
resting condition is determined by the time constant 
of C120, R136 and R137^ Potentiometer R136 is the 
PULSE DELAY control that adjusts the delay from 3 
to 300 ps while Potentiometer R133 is an adjustment 
used to set the maximum delay to 300 ps. 

4-21. In the steady-state condition V107A is cut off 
while V107B1S conducting through plate load resistors 
R138, R139 and R140, in parallel with resistor R142 
and diode V106B. 




Figure 4-4. Schematic of Pulse-Rate Multivibrator, Synchronized Condition 
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Figure 4-5. Schematic of Pulse-Rate Multivibrator Free-Running Condition 



4-22. Tube V106B serves as a negative base limiter 
to eliminate low-amplitude negative pulses that may 
otherwise follow the trailing edge of the main pulse 
fromVlOTB. i 

4-23. PULSE AMPLIHER INVERTER. This stage 
(Figure 4-8) is comprised of V109A, one-half of a type 
12AU7dualtrlode. The positive pulse from the Pulse 
Delay Multivibrator is differentiated by capacitor C122 
and resistor RI87 to form a sharp negative spike at 
t2 . These spike pulses are amplified and inverted in 
the plate circuit of V109A. 

4-24. BLOCKING DIODE. The output of VI09A is ap- 
plied to the grid of Thyratron Discharge tube VI 10 



through blocking diode V108B. Tube V106B serves to 
pass the positive output spike at t2 and to inhibit the 
negative spike at tj . At shprt delay times, this in- 
sures positive triggering of Thyratron VI 10. 

4-25. THYRATRON DISCHARGE TUBE. This stage 
consists of the type 2D21 thyratron tube, VI 10, shown 
in Figure 4-8. Its grid is returned to approximately 
-3 15 V while the cathode is returned to -300 V, cutting 
off the tube. Capacitor C127 is charged to approxi- 
mately 110 V positive with respect to the cathode, a 
point established by the values of resistors R148, RI49, 
and Diode V108A. This limiting of the voltage on ca- 
pacitor C127 is necessary due to wide variation in the 
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PULSE SHAPE MULTIVIBRATOR SYNC OUT CATHODE FOLLOWER 



Fi^e 4-6. Schematic of Pulse Shaper 
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pulse repetition frequency and the fact that the capaci- 
tor charges exponentially with time. Otherwise, the 
capacitor would charge to a higher potential at the low 
repetition frequencies than at the high frequencies. 
The Diode, V108A, limits the charge of C127 to a 
valuettatcan be reached at the highest repetition fre- 
quencies, and prevents it from going higher regardless 
of the charging time available. 



4-26. When the positive pulse from V109A is applied 
to the grid, the tube ionizes and capacitor C127 dis- 
charges through the tube and cathode resistors R151 
and R152. This causes a positive pulse to appear 
across the cathode resistors. When capacitor C127 
is nearly discharged and the plate voltage is at a very 
low value; the tube deionizes and returns to the resting 
condition. By this time the pulse on the grid has 
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Figure 4-8. Schematic of Thyratron Discharge Circuits 
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Figure 4-9. Schematic of Pulse-Shaping Multivibrator and Delayed l^nchronization Cathode Follower 



decayed and the grid bias is again -315 V. Capacitor 
C127 is rapidly recharged to its resting voltage of 
approximately 100 V and is maintained at this value 
through the action of the Diode circuit, V108A, pre- 
viously explained. The spike pulse occurring in the 
cathode circuit at t2 is applied to the Pulse Length 
Multivibrator and to the delayed synchrpnization pulse 
output circuits. 

4-27. DELAYED-OUTPUT PULSE SHAPER AND 
CATHODE FOLLOWER. The Delayed Output Pulse 
Shaper (Figure 4-9) is a multivibrator comprised of 
the two triode sections of a type 12AU7 tube, V115. One 
half of another 12AU7 dual triode tube, V109B, is con- 
nected as a Cathode Follower. The positive spike 
developed in the cathode circuit of the Thyratron Dis- 
charge Tube is applied to grid of V115A through ca- 
p«.citor C138 at time t 2 . The section of the multi- 
vibrator formed by V115A is cut off, its negative bias 
being established by the current through cathode re- 
sistor R195. 

4-28. The section comprised of V115B is conducting 
in the resting condition as its grid is returned to the 
cathode through resistor R194. The positive leading 
edge of the pulse from VllO causes the multivibrator 
to switch, cutting off current through VllSB and caus- 
ing the volt^e at its plate to rise. 

4-29. The time constant of the circuit is approxi- 
mately 2-ps. At the end of this time, capacitor C139 
is discharged (through resistors R194 and R195) to a 
point, vdtere V115B again condwts hnd completes the 
cycle. The output at the plate of VllSB is a positive 
pulse of 2-ps duration. This ptdse is coupled to V 109B, 
the Cathode Follower. 

4r30. Tube V109B is employed as an impedance trans- 
former, receiving the pulse froip the high-impedance 
plate circuit of the multivibrator and delivering it to 



the relatively low impedance across the DELAYED 
SYNC. OUT connector for synchronizing external 
equipment. 

4-31. PULSE-LENGTH MULTIVIBRATOR. The Pulse 
Length Multivibrator (F^ure4-10) is aone-shot multi- 
vibrator employing a type 12AU7 tube, Vlll. The cir- 
cuit employs capacitive cathode-to-cathode coupling 
to secure the positive feedback action. This avoids 
any feedback connection to the plate of VlllA, reduc- 
ing stray capacitance that would tend to degrade the 
voltage rise and fall times. Peaking inductance LlOl 
is also employ^ in the plate circuit to further steepen 
the wave form. 

4-32. The section comprised of VlllA is cutoff since 
a bias of -30 V is applied to its grid., This places the 
VlllA side of capacitor C 130 at apotential of -300 V. 
The second section is at saturation because its grid 




Figure 4-10. Schematic of Pulse-Length 
Multivibrator 
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is connected to the positive supply point (ground) 
through resistor R162. As a result, the other side of 
capacitor C130 is at a relatively higher potential due 
to the drop across resistor R158. 

4-33. When theposltlve pulse at t 2 is applied to the 
grid of VlllA, VlllA immediately conducts, causing 
the VlllA side of capacitor C130 to rise to the poten- 
tial established by the current through resistor R1S6; 
thus, resistor R156 acts as a maximum delay-time 
adjustment for the circuit. 

4-34. The voltage rise atross resistor R156 is ap- 
plied to the cathode of VlllB, causing it to become 
more positive with respect to its control grid. This 
cuts off the tube rapid^, since the grid is maintained 
at the cathode potential by the time constant of R162 
and C132. 

4-35. Capacitor C130 is now charged and commences 
to discharge. The tiipe required to discharge to a 
pointwhere VlllB again conducts determines the dur- 
ation of the negative output pulse. The width is adjusted 
by R158, the PULSE WIDTH control. This control can 
be adjusted to provide pulses between 0. 5 and 10 ^s. 
The output of the. Pulse Length Multivibrator Isa neg- 
ative pulse, starting at t 2 and ending at t 3 . Diodes 
CRIOI, CR102 serve to limit the negative pulse to ap- 
proximately 10 V peak-to-peak. The limited pulse is 
applied to Klystron Modulator tube V701. 

4-36. KLYSTRON MODULATOR (618C). The Kly- 
stron Modulator (Figure 4-11) is comprised of tube 
V701 and associated parts. The modulation pulse is 
applied through capacitor C701 to the grid of V701. 
The output of the Klystron Modulator Is developed 
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across plate resistors R703 and R705. Diode CR703 
serves as a clipper to limit the amplitude of the pulse 
applied to the Wystron. When the pulse at the plate of 
V701 is more positive than the voltage present at the 
cathode of CR703, the diode conducts and limits the 
pulse. The voltage at which CR703 conducts is estab- 
lished by the setting of potentiometer R706, part of a 
voltage divider (R702, R706, R708) connected between 
the -300 and -1000 volt lines. When the Si^al Gener- 
ator frequency control is at a predetermined setting, 
switch S103 is actuated and places potentiometer R707 
in parallel with a portion of potentiometer R706. This 
results in diode CR703 clipping at a more negative 
voltage point on the modulation pulse. During any 
operating mode but amplitude modulation (pulse or 
square wave), the SYNC SELECTOR switch (S102) 
opens the cathode of V701, and thus disables the Kly- 
stron Modulator. ' 

4-37. KLYSTRON MODULATOR (620B). The Kly- 
stron Modulator (Figure 4-12) is comprised of tube 
V701 and associated parts. The modulation pulse is 
applied through capacitor C701 to the grid of V701. 
The output of the Klystron Modulator is developed 
across plate resistors R703 and R705. Diode CR703 
serves as a clipper to limit the amplitude of the pulse 
applied to the Klystron. When the pulse at the plate of 
V701 is more positive than the voltage present at the 
cathode 6f CR703, the diode conducts and' limits the 
pulse. The voltage at which CR703 conducts is estab- 
lished by the setting of potentiometer R706, part of a 
voltage divider (R702, R706, R708) connected between 
the -300 and -1000 volt lines. During any operating 
mode but amplitude modulation (pulse or square wave), 
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Figure 4-11. Schematic of Klystron Modulator (618C) 
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Figure Schematic of Klystron Modulator (620B) 



the SYNC SELECTOR switch (S102) opens the cathode 
of V701^ and thus disables the Klystron Modulator* 

4-38. INTERNAL FM MODULATOR. When MOD. 
SELECTOR switch S102 is in the FM INT position, the 
Thyratron Discharge tube comprises a relaxation os- 



cillator (Figure 4-13), This oscillator develops a saw- 
tooth waveform that is applied to the RF Oscillator 
repeller. 

4-39. Capacitors C124, C125, C126, and resistors 
R146,R147 determine the time constant of the sawtooth 
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output for the XI range; while C126^ R146 and R147 
perform the same function for the XI 0 range* Resistor 
R147 is ganged with Rill and R114r and adjusted by 
the PULSE RATE panel control^ so that the FM sweep, 
rate and the' internal pulse repetition rate maybe con- 
trolled by the same control* 

4-40* The relaxation oscillator is triggered by a posi- 
tive pulse from the cathode of the Pulse Shaper and, 
when activated, delivers a positive-going sawtooth volt- 
age to the repeller, providing frequency modulation* 



4^1. THI RF OSCIIUTOR. 

4-42* REFLEX KLYSTRON* The RF oscillator is a 
reflex klystron, VU4, operatin^with a tunable coaxial- 
line resonator* The resonant section is coupled to the 
resonator' grids of the klystron as shown in Figures 
4-14 and 4-15 and in the equivalent circuit Figure 4-} 3* 

4-43* Oscillation may be explained by assuming that 
a small -amplitude,RF noise voltage exists across the 
resonator grids* The electron stream directed through 
the resonator grids from the cathode is velocity modu- 
lated by this small RF voltage* The stream ceases to 
be uniform, and may be thought of as having some of 
its electrons accelerated and some rtstarded* The re- 
sultant stream in the drift space past the resonator 
grids consists of bunches of electrons, and is therefore 
said to be velocity modulated* 

4-44* As this bunched stream (or velocity modulated 
stream) moves toward the negative-charged repeller 
it is repulsed back through the resonator grids* Since 
the stream is bunched, it induces ahRFvoltage across , 
the grids* 
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4-45. If the transit time is in phase with the small 
thermal RF voltage initially assumed to be across the 
grids, it strengthens the bunching effect on the follow- 
ing stream* Upon reflection, the electron stream fol- 
lowing will again strengthen the resonator grid voltage* 
This process, however, does not continue indefinitely* 

4-46* A point is ultimately reached where the funda- 
mental component of the bunching current decreases 
in magnitude, since energy is now being used to over- 
come the circuit resistances* There is a point, there- 
fore, where there is just sufficient reflected energy 
to satisfy the requirements for stable oscillation. 

4-47* Assuming that stable oscillation exists when a 
sudden change in repeller voltage is introduced, the 
bansit time of the electron stream (as it enters and 
departs the repeller field) is changed* The current 
bunching effect would change also, and a new RF volt- 
age would be produced across the resonator grids* 
This velocity modulation then changes the circuit os- 
cillating frequency* 

4-48* The situation previously described is valid for 
relatively small variations in repeller voltage. Exces- 
sive variations alter the relationship between the res- 
onator voltage and the transit time of the electron 
stream, producing dead spots (no oscillation) or condi- 
tions of oscillation in undestred modes* 

4-49* The term mode, in this sense, describes two 
different but interrelated characteristics. One mode 
Is the characteristic of the cavity (or line-section res- 
onator), which is resonant at a series of frequencies 
wh^n the effective electrical length of the line is 1/4 
wavelength, 3/4 wavelength, or 5/4 wavelengths* 
These effective electrical lengths are termed resonator 
modes. 




Figure 4-14. Cross-Section of RF Oscillator (620B) 



4-9 





Figure 4*16. Equivalent Circuit of RF Oscillator 



4-5p. Another mode Is the repx.ller mode^ which de* 
scribes the round-trip transit time of the electron 
stream as expressed in the cycles of RF voltage across 
the resonator grids. Oscillations most easily occur 
when the transit time equals 3/4, 1-3/4, 2-3/4, 3-3/4, 
4-3/4... . RF cycles* These repeller modes are 
distinguished by different transit times rather than by 
different resonant frequencies, and they are functions 
of repeller voltages. Generally, the value of the re- 
peller voltage increases for a given mode as the mean 
klystron frequency is increased. 

4*51. When a specific repeller mode is desired 
throughout a given band of frequencies, the repeller 
voltage is adjusted against the plunger travel (of a 
tunable resonator, for example) to maintain the rela- 
tive transit time. Since the repeller mode is a func- 
tion of transit time, it also remains constant. 

4-52. A third use of the term mode is the oscillation 
mode, which is defined in terms of the repeller mode 
and the cavity mode. For example, anosclllation mode 
might be 3/4 wavelength cavity and 3-3/4 wavelength 
repeller. 

4-53. REPELLER VOLTAGE CONTROL (618C). The 
operating characteristics of a reflex Klystron are such 
that an optimum value of repeller voltage exists for 
each operating frequency. This voltage is the value 
that will cause the bunched electrons to return to the 
resonator grids at the proper time. Figure 4-17 shows 
the repeller voltage characteristics for the Klystron 
over the range employed in the Signal Generator. 

4-54. The repeller voltage characteristic shown in 
Figure 4-17 providesfor operation in the 2-3/4 repel- 
ler mode .. The required voltage for optimum operation 
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is essentially linear with frequency for the frequency 
range above 4400 MHz. In the frequency range from 
3800 to 4400 MHz the required voltage is not a linear 
function of frequency but is slightly curved as shown. 

4-55. Figure 4-18 shows the 618C circuit that pro- 
vides negative voltage to the repeller. Potentiometer 
R174 is a 100,000-ohm wirewoundpotentiometei;thati3 
mechanically ganged with the mechanism that tunes the 
“sonant line, providing a proper voltage to the re- 
peller electrode as the frequency is changed. The 
values of the resistor R170 and R175 are adjustable to 
establish the voltage applied across the tracking po- 
tentiometer, R174. The values of resistors R173 and 
R17B are adjustable to provide the required curvature 
in the repeller voltage characteristic below 4400 MHz. 




Figure 4-18. Schematic of Repeller Tracking 
Circuits (618C) 



4-56. The AF control, R523, is part of a voltage- 
divider network (R520-R525) that parallel:, the klystron. 
Variation of R523 causes small changes in the klystron 
repeller voltage and thus small changes in the frequenc y 
of oscillation. 

4-57. PARALLEL-PANELRt;SONATOR(61BC). The 
resonator employed in the Model 618C is known as a 
parallel-plane resonant line. In its physical shape it 
resembles a rectangular box type cavity with a circular 
center element and a rectangular plunger to vary the 
cavity depth. Actually, the line is a direct development 
from a circular coaxial line as shown lii Figure 4-10. 




CONVENTIONAL COAXIAL LINE 
A 
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PARALLEL PLANE LINE 



B 

Figure 4-19* Field Configuration of Coaxial and 
Parallel-Plane Lines (610C) 
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Part A of Figure 4 *19 shows such a line, and the field 
configurations that exist when it is excited electrically • 
The resonant frequency of such a line with one end 
shorted is determined by its electrical length in a di- 
rection parallel to the center conductor,. The other 
dimensions of the line play a very small part in deter- 
mining the oscillating frequency. 



4-58. The evolution of the parallel-plane line from 
, the coaxial line may be described by reference to 
Figure 4-19, parts A and B. Assume the outer con- 
ductor were but at the points X and the two semi-lines 
thus created were flattened out as shown by the hori- 
zontal dotted lines* The voltage and cur rent configu- 
rations would then take the form shown in part B* To 
carry this example through in complete detail, the 
cross-section of the center conductor would take a 
slightly elliptical form of perfect configurations. How- 
ever, for practical purposes; this is not necessary, 
, and a circular center conductor is used. 



4-59* The line, as shown in Figure 4-19, part B, is 
not enclosed on the short sides, and it is possible to 
operate it in this manner* However, sides are pro- 
vided to prevent stray RF leakage currents. 



4-60* The parallel-plane line depends, for its res- 
onant frequency, upon its electrical length and conse- 
quently may be tuned by simple mechanical means and 
canbe directly calibrated. This typeof cavity provides 
a resonator in which simple and straight-forward 
methods can be employed to provide broadband sup- 
pression of the various parasitic resonances that occur 
when other physical dimensions approach the fre- 
quency-determining electrical dimensions. 
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Figure 4-20. Plunger Resonances in Uncompensated 
Parallel-Plane Line Resonator (618C) 
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4-61* Figure 4- 20 shows a cut-away view of the res- 
onant line and the other components of the parallel- 
plane oscillator* The klystron is mounted so that one 
of the reso<iator grids is coupled to the two semi-lines 
while the other is coupled to the circular center con- 
ductor. The repeUer voltage is applied through an 
insulated filter In the center conductor while the other 
potentials required to operate the tube are applied 
througl^ the tube base pins* 

4-62* PLUNGER RESONANCE (618C). The plunger 
employed in the parallel-plane resonator is of the non- 
contacting type and a small air gap exists between the 
periphery of the plunger and the surfaces of the semi- 
planes and sidewalls, as shown in Figure 4-20. 

4-63. The gap hes a physical length of approximately 
17 centimeters, and an electrical length such that it 
has a two-cycle, and a four-cycle resonant frequency 
occurring near or in the frequency range of the oscil- 
lator* As shown in Figure 4-20, these frequencies 
correspondto one-half andone -quarter of the electrical 
length of the periphery of the plunger, A similar gap 
exists between the center conductor and the plunger. 
However, the length of this gap is such that no res- 
onances occur in the frequency range of the oscillator. 

4-64. Compensation is applied to control resonance 
of the line formed by t\e peripheral plunger gap in the 
resonator. . 

4*65. REPELLER ACTION (620B). As seen in Fig- 
ure 4-21, the repeller mode for the Model 620B shifts 
from the 3-3/4 mode to the 4-3/4 mode. 

4-66. The 3-3/4 repeUer mode is used for the T- to 
9-GHz range, ?4id the 4-3/4 repeller mode is used 
above 9 GHz. 

4-67. The repeUer voltage is controlled by a tapered 
potentiometer ganged to track with the frequency -tuning 
plunger; it includes a switch which steps the repeUer 
voltage less negative' at approximately 8800 GHz to 
change the transit time to 4-3/4 RF cycles. 

4-68. The AF control,. R523, is part of a voltage- 
divider network (R520-R525) that parallels the klys- 
tron. Variation of E523 ca'*::.wo small changes in the 
klystron repeUer voltage and thus small changes In 
the frequency of oscillation. 

4-69* RESONATOR (620B). The cavity resonator for 
the klystron is a tunable cc axial line with a shorting 
plunger. The repeller voltage, plunger, and frequency 
dial are gang-tuned. 

4-70. The resonant frequency for a circular coaxial 
resonator with one end shorted, is determined by the 
electricallengthof the resonator in a direction parallel 
to the center ccnductor. The other dimensions of the 
line are almost negligible in determining the funda- 
mental frequency of the section. 

4-71. UNDESIRED MODE SUPPRESSION (620 B). 
Cavity resonator systems have a tendency to operate 
in the 1/4-wavelength cavity mode, and from an 
efficiency and power output standpoint it is 
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advant^eous to operate in the 1/4- wavelength cavity 
mode. As the desired frequency increases, however, 
operation in this mode is not always feasible. 

4-72. As the desired frequency increases, a 1/4- 
wavelength becomes quite small mid plunger placement 
in the cavity becomes extremely critical and imposes 
mechanical limitations, making it necessary to select 
another mode of operation. The 3/4-wavelength cavity 
mode is employed for the range of the Model 620B. 

4-73. As seen in Figure 4-31 the dothlnant effects of 
the 1/4-wavelength mode consist of undesirable mode 
interference. A study of this 1/4- wavelength cavity 
and 1-3/4 repeller mode showed Ihitits frequency Was 
below 6000 MHz, considerably below the 7000MHziow 
end of the Model 620B. Advantageous use was made 
of this fact, and the plunger was designed to incor- 
porate a concentric low-pass filter having a cutoff 
frequency of 6500 MHz. 

4-74. PLUNGER CONSTRUCTION (620B). As' seen 
in Figure 4-14^ the space between the center conductor 
of the resonant line and the inner wall of the plunger 
consists of a number of- high- and low-impedance sec- ' 
tions in cascade*- This cpnstitutes the filter section^ i 
which is termihated iiyback of the plunger with pow- » 
dered iron to absorb the energy passed by the filter*; 

4-75, The effectivefeess of this approach to the sup-, 
pression of the undesired models seen in Figure 4-21*; 
The filter prevents the undeslred modefrom support- 
ing itself; thei first section of the filter appears as a 
low impedance for the higher frequencies of the de-; 
sired modes* In effecty!t!ie klystron tube sees a term- 



inated transmission line at frequencies below 6500 
MHz. For frequencies above 6500 MHz^ the klys- 
tron sees a shorted^ tunable^ high Q resonator. 

4-76* The plunger makes contact with the outer con- 
ductor wall.by means of long-life contact fingers* 
Peripheral /resonances are suppressed by leading the 
gap between the plunger and the outer wall with a di- 
electric ' plastic sheath. The technique effectively 
lowers the frequency of the parasUics to a range much 
lower than that of the generator* 

4 - 77 / THE ATTENUATOR (6 18C)* Three pickup loops 
are, located in the resonator to collect RF power* The 
first is the output attenuator loop which couples the 
calibrated ppwer to be supplied by the generator to the 
load through an output connector on the panel; the po- 
liition of this loop is adjustable so that the output power 
level may be varied as desired* The second is the 
/ power level in the oscillating circuit and establishes 
/ a reference point to calibrate the output power* The 
/ last pickoff loop provides a source of uncalibrated RF 
power at a front-panel connector. 

I 

4-78. Power is coupled to the load from the RF oscil-. 
iator by a coupling loop located at a suitable point in 
the resonant line. This loop slides in a circular wave- 
' guide section. The cross-section of the waveguide is 
' very small in relation. to the frequencies of operaUon^ 

I and normal propagation down the waveguide will not 
' . take place* However^ some limited propagation doe^ 
take place> and the power level decreases exponenti- 
j ally as the dUtance from the resonant line increases* 
Thus it is possible^ by moving a pickup loop linearly 
in the waveguide^ to secure an output that varies in 
decibels in proportion to the linear travel* * 
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4-79. This type of attenuator is known as an attenu-' 
ator ofthe cutoff type and its characteristics are em- 
ployed so that the pick-up probe and indicating dial can 
be moved by a simple gear train and the dial may be 
calibrated directly in decibels. 

4-80. A cross-section of the attenuator and RF pick- 
up loop is shown in Figure 4-22. The RF pick-up loop 
is terminated by a special resistor, which is made by 
coating platinum on a glass bead. This resistor is 
used to match the attenuator to the output cable, and. 
its dc resistance is approximately 50 ohms. 

4-81. The polyirori section on the outside of the probe 
is designed to absorb power that may leak past the ' ' 
probe in the space between the outer conductor and the 
waveguide walls. 

4-82. THE ATTENUATOR (620B). The attenuator in 
the Model 620B is direct reading and requires no fre- 
quency correction. It is essentially a piston probe 
sliding in a waveguide beyond cutoff. 

4-83. Theoretically, the highfrequencles beyond cut- 
off involved in such a waveguide demand dimensions 
which would be smaller than practical. 'Consequently 
the dimensions used have been increased in favor of 
practical design. Since the dimensions have>been in- 
creased, there is a slight error introduced because 
the frequency-versus-attenuation characteristic is not 
sharp at the cutoff frequency. ' 

4-84. This error is compensated by distributing it 
over the frequency and the attenuation ranges of the 
instrument. The compensation is, effected by first 
halving the error by calibrating the attenuator in the 
middle of the frequency band (approximately 9 GHz)l 
The half-error now e.xists at the extremes of the band 
only, r'l ' 

4-85. The net attenuator power-monitor error is less 
than the maximum error of the instrument, which must 
allow for the connector mismatches and a source im- 
pedance that is not the ideal 50 ohms resistance pre- 
sented by the pick-up strip on the attenuator probe 
(Figure 4-23). 
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Figure 4-23. Compensation of Attenuator (620B) 



/ 




Figure 4-24^ Construction Details of Power 
Monitor Probe (620D) 



4-06. The small dimensions of the waveguide beyond 
cutoff necessitated careful dedign of the pickup loops 
on the power monitor and attenuator probes. The con- 
struction details are shown in Figure 4-24. 




4-87. THI POWER MONITOR. 

4-88. The power monitor circuit is provided to meas- 
ure and indicate the level ofthe RF power at the atten- 
uator input. 

4-89. The position drive for the attenuator probe is 
coupled to the calibrated dial, while the drive for the 
power monitor is coupled to an index which moves 
around the outside of the calibrated dial. The power 
monitor probe is nearly a duplicate of the attenuator 
probe, except that the power picked up by the moni- 
tor probe is supplied to a Diode Detector. Fig- 
ures 4-24 and 4-25 show the 620B power monitor 
probe. The output of the detector is applied to the 
Power Monitor Section (Figure 4-26). 
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Figure 4-25. Cross-Section View of Power 
Monitor Prpbe (620B) 



4-90. The Power Monitor Section is composed of a 
Differential Amplifier acting as a'VoItage Comparator. 
The Differential Amplifier consists of transistors Q60 1 
and Q602 (each a dual-section transistor, with each 
section in a cascade arrangement), and transistor Q603 
acting as a current-feedback generator to increase the ' 
input impedance and thus decrease the loading effect 
on the detected RF signal. The reference input to the 
differential amplifier is the voltage drop across diode 
CR602, while the signal to be compared is the detected 
RF signal. A volti^ge proportional to the difference in 
the two input voltages appears between the emitters of 
Q601A and Q602A, causing the power meter to deflect 
and indicate the relative power level of the signal Gen- 
erator output. Potentiometer R612 is the zero-set 
adjustment for the meter and is adjusted with the MOD. 
SELECTOR set to OFF (no RF output). 



4-91. THI town SUPPIIIS. 

4-92. GENERAL OPERATING PRINCIPLES 

4-93. All the dc operating voltages are electronically 
regulated. Some are obtained directly from regulated 
supplies, others are derived by voltage division from 
regulated s>jpplies. 

4-94. There are three electronic regulators supplying 
-300, -1000, and -1550 V. It should be noted that the 
three power supplies actually develop -300, -700, and 
-500 V dc; series connection of these voltages results 
in -300, -1000, and -1550 V. All of the regulators 
operate ais follows. As shown in Figure 4-27, a regu- 
lating element (Series Regulator) is connected in series 
with the load and the dc power source (Rectifier and 
Voltage Doubler). The resistance of the regulating 
element is made adjustable so that the voltage at its 
output will be adjustable. The resistance is adjusted 
by a control voltage; the higher the control voltage, 
the higher the output voltage. A sample of the Series 
Regulator output voltage is compared against a dc 
reference voltage by a Comparison Amplifier and the 
difference voltage is inverted and applied to the Series 
Regulator. As a result, any tendency for the output 
voltage to change is Immediately counteracted by the 
control voltage, and the supply output voltage remains 
constant. 

4-95. Since the gain of the Comparison Amplifier de- 
termines the degree of regulation, it may be followed 
by an additional Control, or Driver, Amplifier to im- 
prove regulation. , The Comparison Amplifier is a 




Figure 4-26. Schematic of Power Monitor Circuit 
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differential type for temperature stability. The dc 
reference voltage used for comparison is obtained from 
voltage-regulator electron tubes^ from semiconductor 
voltage-reference diodes, or from another regulated 
power supply. When an adjustable power supply is 
used as the reference for another supply, changing 
its output level also changes the level pf the supply 
for which it is the reference. Consequently, if this 
reference varies drastically, the output levels of both 
supplies change. 

4-96. -300 VOLT SUPPLY. 

4-97. The -300 V supply operates as explained under 
General Operating Principles. The reference for 
this ^pply (applied to the cathodes of V304 through 
resistor R375) is obtained from the -1000 V supply. 
In this power supply the Control (Driver) Stage is, 
like the Comparison Amplifier, a Differential-Type 
Amplifier. 
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4-98. -1000 VOLT SUPPLY. 

4-99. The -1000 V supplyoperatesasexplainedunder 
General Operating Principles, and derives its refer- 
ence from V402. The Comparison Amplifier, Y403 
and 404, drives the Series Regulator directly. The 
Regulator receives its screen voltage from regulator 
tube V305’, which, in turn, uses the -300 V supply as 
a B+ source; consequently, any drastic variation of the 
-300 V supply will affect the -1000 V supply. 

4-100. -1550 VOLT SUPPLY. , . 

4-101. The-1550V supplyoperatesasexplainedunder 
General Operating Principles, and derives its refer- 
ence from V502. The Comparison Amplifier, V503 
and V504, drive the Series Regulator directly. The 
Series Regulator receives its screen voltage from a 
voltage divider (R514, R515) across the 7300 and 
-lOOOV supplies; hence, any drastic variation in either 
of these two supplies will affect the -1550 V supply. 




t’igure 4-27. Power Supply Block Diagram 
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Table ^-1. Test Equipment Required for Perlormance Testing 



Instrument i 


Critical Specification 


Recommended Models 


■ , 1 ■ • 

Thermistor ^unt 


Frequency rai^e: ; 3.8 to 11 GHz 
SWR: 2.0 max 


HP8481A 


' Power Meter \ 


Power.ranger.'O to -30 dBm 
Accuracy: ±3% '• 


HP435A 


. Adjustable Transformer 

t • ' ' ' , ' 


Output voltage range: 103. 5-126. 5 
• and 207-253 volts ac 


General Radio W10MT3A : , 


Microwave Frequency 
.Couilter 


/ Accuracy: ±1 count ±3 parts in 10® 
Frequency range: 30 Hz to 12 GHz 


HP5342A 


[■ * ' ; \ 

Oscilloscope 

. ' \ \ ‘ . 


Vertical sensitivity: 0, 05V/cm 
^dwidth: 50 MHz 


HP174DA; 


Crystal Detector ' 

. ;'a 


Frequency r:mge: 3. 8. to 11 GHz 
Frequency response: ±0.5 dB per 
obtave 
SWR; 1.5 


HP423A ■ 


1 Oscillator 

1 1 ... , ■. 


Frequency rs^e;, 40 Hz to 4 kHz 
Voltage output: 0 to 10 volts rms 
Frequency Accuracy: ±2% 


HP200CD 


, ! • Vacuum Tube . ' : 
1 : Voltmeter 

i ' * ' * * ( p 


•, Range: , 0 to 10 volts ac 
. Accuracy: ±3% of full scale 


HP4I0C 


Pulse Generator ' ' 

■ V \ \ . V Vy’, , 

; ' • ■ ■ • \ 

• • : • ' ) ' ■ ■ ■ 

• • > ■ - ■ 


Frequency range: 1000 Hz 
Volt^e output ±20 and ±70 volts peak 
Pulse width: 0. 5 and 2500 micro- , 
seconds 


HP2I4B 


Spectrum Analy!&er 


Frequency Range; 3. 8 to 11 GHz 
IF Bandwidth; 10 kHz 


HP8.')6.')A 
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maintenance 

5>1. INTRODUCTION. 5-12. TEST EQUIPMENT REQUIRED. 



5-2. This section provides instructions forperform- 
ance testing, calibrating, troubleshooting, and re- 
pairing the Signal Generator. 

, I 

5-3. MAINTENANCE PRECAUTIONS . 

— WARNING- 

VOLTAGES IN EXCESS OF 1550 VOLTS IN- 
SIDE CABINET. USE EXTREME CARE 
WHEN SIGNAL GENERATOR IS REMOVED 
FROM CABINET. ^ . 



5-4. PERIODIC INSPECTION. 

5-5. CLEANING. 

5-6, If the equipment has been subjected to unusual 
conditions (excessive moisture, dust, heat, vibration, 
etc.) it is suggested that the instrument be removed 
from the cabinet and inspected for dirt or moisture 
accumulation, loosened conlponents, or any possible 
sign of damage. Forced air under medium pressure 
is recommended for dusting and drying, although care 
must be taken not to vary the settings of the internal- 
adjustment potentiometers and components during the 
process. Inspect the air filter regularly and, if nec- 
essary, remove and wash in detergentand water. Dry 
filter and replace: no oiling or coating of the filter is 
necessary. Unrestricted air flow gives longest com- 
ponent life. Keep the filter clean. 

5-7. LUBRICATION. 

1 

5-8. No routine lubrication is needed. Lubricate 
mechanical parts (frequency drive gears, drive mech- 
anism) only when necessary, using a light machine 
oil. ■ Lubricate moving parts, such as the attenuator 
and power-monitor probe rack gears, with dry molyb- 
denum or graphite lubricant. The cavity plunger is 
permanently lubricated during manufacture and re- 
quires no subsequent lubrication. 



5-9. PERFORMANCE TESTS. 

5-10. PURPOSE. 

5-11. The following paragraphs check performance 
for incoming inspection, periodic evaluation, trouble- 
shcoting, and calibration. The tests can be performed 
without access to the Signal Generator interior. The 
specifications of Table 1-1 are the performance stand- 
ards. 



5- 13. The test instruments required to make the per- 
formance tests are listed in T^le 5-1. Test instru- 
ments other than those listed may be used provided 
performance equals or exceeds Critical Specifications, 

5-14. RF POWER-OUTPUT ACCURACY CHECK; 

a. Connect Signal Generator in test setup shown in 
Figure 5-1. 

b. Set Signal Generator controls as follows: 



LINE ON 

MOD. SELECTOR CW 

POWER SET 0 

OUTPUT ATTN 0 dB 



c. Adjust 618C Signal Generator frequency control 
from 3.8 to 7.6 GHzj Power Meter should Indicate 
0 ±3 dBm (reset POWERSETtoObeforeeachreadjng). 

c. Adjust 620B Signal Generator frequency control 
from 7 to 11 GHz; Power Meter should indicate 0±3 
dBm (reset POWER SET to 0 before each reading). 

d. Adjust OUTPUT ATTEN control from 0 to -30 
dBm in 1-dB steps; Power Meter Indication should 
agree with OUTPUT ATTEN setting ±3 dBm from 0 
to -7 dBm and ±2 dBm from -7 to -30 dBm. 

5-15. FREQUENCY ACCURACY. STABILITY. AND 
AFM CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-2. 

b; Adjust variable transformer for 115 (or 230) V. 

c. Set Signal Generator controls as follows: 



LINE ON 

MOD. SELECTOR . CW 

Frequency (618C) . 3.8 GHz 

Frequency (620B) 7 GHz 

POWER SET 0 

AF Centered 



d. Adjust Signal Generator OUTPUT ATTEN con- 
trol for sufficient output to drive Microwave Frequency 
Counter. 

e. Adjust Microwave Frequency Counter to mea- 
sure frequency. 

' f. (618C.) Microwave Frequency Counter shall indi- 
cate 3.762 to 3.838 GHz; record indication; 

f. (620B.) Microwave Frequency Counter shall indi- 
cate 6.930 to 7.070 GHz; record indication. 
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. g. (6I8C>) Adjust variable transformer for 103.5 (or 
207) V; Microwave Frequency Counter indication should 
be within 0.76 MHz of indication recorded in step e. 

g. (620B.) Adjust variable transformer for 103.5 (or 
207) V; Microwave Frequency Counter indication should 
be within 1.4 MHz of indication recorded in step e. 

h. (618C.) Adjust variable transformer for 126.5 (or 
253) V; Microwave Frequency Counter indication should 
be within 0.76 MHz of indication recorded in step e. 

h. (620B.) Adjust variable transformer for 126.5 (or 
263) V ; Microwave Frequency Counter indication should 
be within 1.4 MHz of indication recorded in step e. 

i. (618C.) Repeat steps c through h for Signal 
Generator frequencies of 5. 7 and 7. 6 GHz. Refer to 
the following table for proper indications; 

i. (620B.) Repeat steps c through h,for Signal 
Generator frequencies of 0 and 11 GHz. Refer to the 
following table for proper indications; 



618C Signal 

Generator 

Frequency 


Line Voltage 


115/230 


103.5/207 


126.5/253 


6.7 GHz 
7.6 GHz 


5.653-5.7057 GHz 
7.524-7,676 GHz 


±L04MHz 

±L52MHz 


±L04MHz 

dbL52MHz 



620B Signal 

Generator 

Frequency 


Line Voltage 


115/230 


103.5/207 


126.5/253 


9GHz 


8.910-9.090 GHz 


±1.8 MHz 


±L6MHz 


llGHz 


10.890-lUlOGHz 


±2. 2 MHz 


±2. 2 MHz 



]. Adjust transformer for 115 (or 230) V. 

k. Adjust aF control to extreme ccw position. 

m. (616C.) Adjast Signal Generator frequency con- 
trol to 3. 8 GHz. 

m. (620B.) Adjust Signal Generator frequency con- 
trol to 7 GHz. 

n. Measure Signal Generator frequency on Micro- 
wave Frequency Counter; record reading. 

p. Adjust control fully cw, and measure Signal 
Generator output frequency; frequencies measured in 
this step and step n must differ by approximately 0. 5 
MHz for'eieC; 1.5 MHz for 620B. 

5-16. UNCAUBRATED RF OUTPUT CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-1 but connect Thermistor Mount input to RF 
OUTPUTS UNCAL connector. 



b. Set Signal Generator controls as follows; 

LINE .ON 

MOD. SELECTOR . . . CW 

c. (61BC.) Adjust Signal Generator frequency con- 
trol from 3.8 to 7.6 GHz; Power meter should indi- 
cate 0.3 mW minimum over frequency range. 

d. (620B. ) Adjust Signal Generator frequency con- 
trol from 7 to 11 GHz; Power meter should indicate 
0. 3 mW minimum over frequency range. 

5-17. INTERNAL PULSE-MODULATION CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-3. 

b. Set Signal Generator controls as follows; 

LINE ON 

MOD. SELECTOR INT 

SYNC SELECTOR XI 

PULSE RATE. . . . 40 

c. Microwave Frequency Counter should indicate 

40 ±10 Hz. . 

I < 

d. Adjust PULSE RATE control to 400; counter 
should indicate 400 ±100 Hz. 

e. Set SYNC SELECTOR to XIO; counter should in- 
dicate 4000 ±1000 Hz. 

f. Adjust PULSE RATE control to 40; counter 
should indicate 400 ±100 Hz. 

t 

g. Adjust PULSE WIDTH control from extreme 
ccw to cw position and observe Oscilloscope; width of 
pulses should vary from 0.5 to 10 iia (50% points). 
Pulse width error should not exceed ±l ps from 1 
through 5 and ±20% from 6 through 10. 

h. Set oscilloscope time base for 1 4 sec/cm. Ad- 
just the PULSE DELAY control to its extreme CCW 
position and observe the oscilloscope. Pulse delay 
should be less than 3 jisec from left side of CRT. Set 
oscilloscope for 50 jiisec/cm and adjust PULSE DE- 
LAY control fully CW. Pulse delay should be greater 
than 300 jtisecs. 

5-18. INTERNAL SQUARE-WAVE MODULATION 
CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-3. , , 

' b. Set Signal Generator controls as follows; 

LINE . . . ON 

MOD. SELECTOR. % 

SYNC SELECTOR : XI 

PULSE RATE. 40 

c. Microwave Frequency Counter should indicate 
40 ±10 Hz and Oscilloscope should indicate symetrical 
square wave. 
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■Figure 5-3. Setup for Testing Internal Pulse 
Modulation 
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d. Adjust PULSE RATE control to 400; counter 
should indicate 400 :tl00 Hz. 

e. Set SYNC SELECTOR to XIO; counter should 
indicate 4000 ilOOO Hz. 

f. Adjust PULSE RATE control to 40; counter 
should indicate 400 ±100 Hz. 

5-19. EXTERNAL PULSE CHECK. 

a. Connect Signal Generator in test setup showii in 
Figure 5-4. 

b. Set Signal Generator controls as follows; 



LINE ON 

MOD. SELECTOR. +EXT 

POWER SET 0 

„ OUTPUT ATTEN 0 dB 



c. Adjust Pulse Generator for a+20 V peak,1000-Hz 
■output with a pulse width of 0. 5 jis. 

d. The Oscilloscope should display 0. 5 pulses 
at a 1000 Hz rate switching fron> OV to the 'W* level 
(determined by Signal Generator's OUTPUT ATTEN 
setting). 

e. Adjust Pulse Generator for ±70V peak output. 
Display should be the same as in step d. 

f. Adjust Pulse Generator for 2500 ps pulses at a 
100 Hz rate. 

g. The Oscilloscope should display 2500ps pulses 
at a 100 Hz rate switching from OV to the *'on" level. 

h. Adjust Pulse Generator for +20V peak output. 
Display should be the same as in step g. 

i. Set MOD. SELECTOR to -EXT. 

j. Repeat steps c through h with pulse generator 
adjusted to negative pulse output. 
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Figure Setup for Testing External Pulse Modulation 
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5-20. INTERNAL FM CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-5 without the oscillator in the setup. 

b. Set Signal Generator controls as follows: 



LINE ... . ... ON 

MOD. SELECTOR . . INT. FM 

Frequency (618C) 5 GHz 

Frequency (G20B) 7 GHz 

POWER SET 0 

OUTPUT ATTEN 0 dBm 

SYNC SELECTOR . XIO 

PULSE RATE ( 1000 pps) 100 

FM AMPLITUDE max ccw 



c. Advance FM amplitude control in clockwise di- 
rection until the display indicates maximum FM de- 
viation without unstable operation. FM deviation 
should be 5 MHz p-p minimum. 

d. Repeat step c at desired frequencies. FM de- 
viation should be 5 MHz minimum over most of band. 

e. Set SYNC SELECTOR to XIO. 

f. Set PULSE RATE control 50, 

g. Repeat steps c and d. 



5-21. EXTERNAL FM CHECK. 

' a. Connect Signal Generator in test setup shown in 
Figure 5-5. 

b. Set Signal Generator controls as follows: 



LINE ON 

MOD. SELECTOR . EXT. FM 

Frequency (618C) 5 GHz 

Frequency (620B) 7.0 GHz 

POWER SET.... 0 

OU,TPUT ATTEN . 0 dBm 

FM AMPLITUDE max ccw 



c . Adjust Oscillator output for maximum at 1000 Hz. 
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d. Advance FM AMPLITUDE control in clockwise 
direction until display indicates maximum FM 
deviation without unstable operation. FM deviation 
should be 5 MHz minimum. 

e. Repeat step d at desired frequencies. FM de- 
viation should be 5 MHz p-p minimum over most of 
the band. 

f. Decrease oscillator output and observe FM de- 
viation: FM deviation should decrease proportionally. 

5-22. EXTERNAL SINE-WAVE SYNCHRONIZATION 
CHECK. 

a. Connect Signal Generator in test setup shown in 

Figure 5 , 

b. Set Signal Generator controls as follows: 



LINE ON 

MOD. SELECTOR INT 

POWER SET 0 

OUTPUT ATTEN 0 dB 

SYNC SELECTOR t- 



c. Adjust Oscillator for 40-Hz, 5 V rms input to 
Signal Generator. 

d. Observe Oscilloscope for 40-Hz pulses. 

e. Adjust Oscillator for 4000-Hz output; observe 
Oscilloscope for 4000-Hz pulses. 

5-23. EXTERNAL PULSE SYNCHRONIZATION 
CHECK. 

a. Connect Signal Generator in test setup shown in 
Figure 5-6, but replace Oscillator with Model 214B 
Pulse Generaior. 

b. Set Signal Generator controls as follows: 



LINE . ON 

MOD. SELECTOR INT 

POWER SET 0 

OUTPUT ATTEN 0 dB 

SYNC SELECTOR EXT + 



618C/620B 20GCD 

SIGNAL GENERATOR TEST 




Figure 5-5. Setup for Testing Mernal and External FM 
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Figure 5-6,> Setup for Testing External Sine-Wave Synchronization 



c* Adjust Pulse Generator for 10-Hz^ +5V peak 
output with a pulse width of 0.5 ^is: 

d. Observe Oscilloscope for 10-Hz pulses. 

e. Adjust Pulse Generator for +50V peak output; 
repeat step d. 

f. Adjust Pulse Generator for 5 -/is pulse width; 
,i repeat step d. 

g^ Adjust Pulse Generator for 4 000 -Hz output. 

h. Observe Oscilloscope for 4000-Hz pulses. 

i. Adjust Pulse Generator for 5V output; repeat 
step h. 

j. Adjust Pulse Generator. for 0.5-/is pulse width; 
repeat step h. 

k. Set SYNC SELECTOR to EXT-. 

m. Repeat steps c through j using negative pulses. 



5-24. ADJUSTMINTS. 

5-25. TEST EQUIPMENT REQUIRED. 

5*26. Test instruments required to perform the ad- 
justments are listed: in Table 5-2. Instruments other 
than those listed may be used provided their specifi- 
tions equal or exceed the Critical Specifications. 



5-26A. 6.3 Vdc FILAMENT VOLTAGE ADJUCTMENT 

WARNING : 

HIGH VOLTAGE. Measurement points used in 
this procedure (pins 22-25^ 31^ and 32) have 
1000 volts potential to chassis. Use extreme 
care when making the filament voltage measure- 
ment. The use of a battery powered voltmeter 
, with a plastic case (such as a Simpson 260) is 
recommended for this measurement. Do not use 
an.ac powered instrument unless the common 
can be floated at 1000 Vdc and is isolated from 
the external chassis. 



Adjust potentiometer H 801 for 6.3 Vdc between pins 31 
and 32 (note that pins 22 ^ 23 ^ and 31 are common; pins 
.24^ 25 and 32 are common). 

5-27. POWER-SUPPLY VOLTAGE ADJUSTMENTS. 

5-28. There are two adjustable voltages: -700 (-1000V 
supply) and -^500 (-1550 V supply) V. Adjust these 
voltages only if prpven by accurate measurement to 
be outside the tolerances specified below. Adjust the 
output voltage of the -700 V regulator first and then 
adjust the -500 V regulator. After adjusting any regu- 
lator^ check the output voltage of the other regulators 
to ensure the; are within specified tolerances. 

a. Connect an adjustable transformer to control 
Signal Generator line voltage. 

b. Set Signal Generator controls as follows. 

line ON 

MOD. SELECTOR . CW 

POWER SET 0 

Frequency (618C). ............. 7.6 GHz 

Frequency (620B). 11 GHz 
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Table 5-2. Test Equipment Required for Calibration and Troubleshooting . 



Test Instrument 


Critical Specifications 


Recommended Model 


All Instruments listed in 
Table 5tI 


' 


> ■ ' 


Electronic Voltmeter 


Range: 0 to 1550 volts 
Accuracy: ±2% 


HP 410C 


Clip-On DC Milliammeter 


Range: 1 mA to50 mA 

Accuracy: ±3% of full scale ±0* I mA 


HP428B 


Frequency Meter 


Frequency range: 3. 8 to 7* 6 GHz (618C) 
Accuracy: iO. 1% 


HP637A 


' 


Frequency range: 7 to 11 GHz (620B) 
Accuracy: ±0*1% 


HP H532A and X532B 


FM Modulator 


Output voltage: 300V peak to peak and 
6.3 Vac 


See Figure 5>32 


Voltmeter 


Insulated case able to safely float at 
ipOO Vdc common mode and measure 
6.’3Vdc. 


Simpson 260 



c. Adjust Transformer for 115 (or 230) V. ADJUSTMINTS rOUOWINO 



d. Connect Electronic Voltmeter to test jack J6(+) 
and ground (-). 

e. Adjust potentiometkir R412 (Figure 5-7) for 
- 1000 ±20 volts. Line voltage regulation (115, V ±10%) 
should hold the -1000 V supply to within ±5V; ripple 
should be less than 10 mV, p-p. The -300 V supply 
should track the -1000 V supply to -300 ±10 V. Line 
voltage regulation (115 V ±10%) should hold the -300 V 
supply to within ±5V; ripple should be less than 10 mV, 

p-p. 



IVIACIMINT OF KLYSTRON V114 (61SC). 

5-30. Following replacement of V114, it is important 
that certain adjustments be made as soon as the Signal 
Generator is turned on. The following procedure is 
recommended. 

ai. With the signal generator removed from the 
cabinet and with MOD. SELECTOR on OFF, turnon 
signal generator. 



, f. Connect Electronic Voltmeter to test jack J5(±) 
and, pound (-). 

g. Adjust potentiometer R512 (Figure 5-7) for 
-1550 ±20 V. Line voltage regulation (115 V ±10%) 
should hold the -1550 V supply to within ±5 V; ripple 
should be less than 15 mV, p-p. 



b. Check the -300, -700, and -500 volt supplies 
(see paragraph 5-27). , 

c. With the MOD. SELECTOR set to CW, adjust 
R707 (Figure 5-8) for a klystron cathode current of 
25 mA maximum (approximately 15 mA). 




Figure 5-7. Location of Power Supply and 
Modulator Adjustments 



MOD PULSE PULSE 

ADJ RATE RATE 



R706 ADJ ADJ 

/ RII7 RII2 




PULSE 



MOD . RATE 

ADJ ADJ 

R707 RII3 



' Figure 5-B. Location of Klystron and 
Modulator Adjustments (61 BC; 
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Note 

A new klystron tube should now operate at 
least partially over the frequency range with 
original repeller voltage settings and for the 
most part, will require only 1/8 turn to bring 
the repeller voltage to optimum. 

d. Connect instrument as shown in Figure 5-9, 

e. Set MOD. SELECTOR to INT. (SYNC SELEC- 
TOR to XIO). Tune frequency control to 7.6 GHz. 

f. Adjust R170 for optimum pulse shape. 

g. At this point it is advisable to check the dial 
calibration at the high end stop. This check avoids 
possible retracking adjustments when the dial calibra- 
tion is adjiisted later. To conduct the check, tune 
frequency control to high end stop and place wavemeter 
in circuit as shown in Figure 5-9. Wavemeter should 
indicate 7.650 GHz; When the wavemeter is tuned to 
the actual frequency of the generator a slight decrease 
in the peak level of the pulse appears on the scale. If 
this frequency is more than 25 MHz away from 7.650 
GHz perform step d in paragraph 5-34. 

h. Remove wavemeter and reconnect output cable 
as shown in Figure 5-9, Tune the frequency control 
toward 5 GHz, adjusting R170 (Figure 5-11) for best 
pulse shape between 7.6 and 5 GHz. 

i. Tiine tlie frequency control between 5 and 4.2 
GHz; adjust R173 and/or R178 (Figure 5-11) for op- 
timum pulse shape. 

j. Continue tracking the dial downward toward 
3. 8 GHz, adjusting R175 for optimum pulse. . 

k. Tune the frequency control back toward 7. 6 GHz 
observing the pulse shape on the oscilloscope. Re- 
adjust the appropriate reflector tracking potentiometer 
for optimum pulse shape. 



618C 



SIGNAL GENERATOR 




Figure 5-9, Setup for Frequency Dial 
Calibration (618C) 
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Figure 5-10, Location of Klystron and Modulator 
Adjustments (620B) 

m. If pulse misfiring or jitter occurs at any point 
in the band which cannot be corrected by adjustment 
of the reflector tracking potentiometers, adjust R706 
for frequencies above the microswitch operation and 
R707 for frequencies below the microswitch operation. 

n. Set the MOD. SELECTOR to SQ. WAVE and 
observe the. waveshape across the band. Hie wave- 
shape may be improved by repeating the adjustment 
of R706 and R707 as outlined in step m preceding. 

p. Check frequency dial calibration as described 
in paragraph 5-33. 



5-31. ADJUSTMINTS POUOWINO 
RIPLACEMENT OP KLYSTRON 
VI14 (6305). 

5-32. Following replacement of VI14, It is important 
that certain adjustments be made as soon as the signal 
generator is turned on. The following procedure is 
recommended. 

a. With Signal Generator removed from cabinet 
set MOD. SELECTOR to OFF and turn on instrument. 

b. Check -300, -700 and -500 V supplies, and 
klystron cutoff bias. Refer to paragraph 5-27 for 
power supply adjustments. 

c. Adjust frequency control to 10 GHz. 

d. Set MOD. SELECTOR to CW and measure klys- 
tron beam current with 428B Clip-on DCMllliammeter. 
Adjust potentiometer R706 (Figure 5-10) for 22-mA 
klystron beam current, 

e. Adjust POWER SET control to obtain up-scale 
indication on the power set meter. If necessary, ad- 
just potentiometer R170 (Figure 5-11) to obtain 
proper meter indication. Recheck klystron beam 
current (25 mA maximum). 

1 . Adjust Signal Generator to a frequency just 
above the point where the microswitch is actuated 
(approximately 8. 8 GHz). ' 
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Figure 5-11. Location of Tracking and Power-Set 
Meter Adjustments 



g. Connect Signal Generator in test setup shown in 
Figure 5-12. 

h. Set MOD. SELECTOR to EXT FM and observe 
repeiler mode pattern on Oscilloscope. Adjust OUT- 
PUT ATTEN and external modulating voltage to obtain 
the desired vertical deflection on Oscilloscope. Adjust 
FM AMPLITUDE control to obtain humped waveform 
shown in Figure 5-12. If necessary adjust the phase 
of refieller mode pattern. 

i. Adjust Signal Generator across entire band while 
observing the repeiler mode pattern on Oscilloscope. 
If the RF power level drops abruptly (in general^ be- 
tween 8.4 and 8.7 GHz)^ proceed as follows: 

(1) Turn off Instrument. 

(2) Loosen klystron mounting nut. 

(3) Rotate klystron slightly and make sure klys- 
tron is seated properly against shoulder in 
collet. 
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: \ 

(4) Tighten klystron mounting nut by handi 

(5) Check to be sure that the repeiler cable is not 
twisted and makes firm connection to repeiler. 

(6) Turn on Instrument and observe repeiler mode 
patterns on oscilloscope. 

Repeat steps (1) through (6) preceding^ rotating klys- 
tron slightly each time until the optimum repeiler mode 
pattern is obtained across entire band. 

j. Turn off Instrument. Set frequency dial at high- 
frequency stop and tighten klystron mounting nut. 

k. Install tube socket housing with cable entrance 
towards rear of instrument. Replace four screws. 

m. turn on Signal Generator. 

n. Measure Signal Generator output frequency with 
Frequency Meter. If the measured frequency is below 
11.1 GHz, remove bottom plate from frequency drive 
mechanism and perform (1) through (4) following; if 
not, perform (5) through (9) following: 

(1) Loosen plunger cap screw (Figure 5-13). 

(2) Adjust Frequency Meter to 11. 1 GHz. 

(3) Gently tap rear of plunger until Frequency 
Meter dip is centered on mode pattern. 

(4) Tighten plunger cap screw and replace bottom 
plate. 

(5) Set Frequency Meter to 11.1 GHz. 

(6) Adjust frequency dial until Frequency Meter 
pattern is centered on the mode pattern. 

(7) Loosen plunger cap screw. 

(8) Turn frequency dial to high fi'equency stop 
while holding plunger stationary. 

(9) Tighten plunger cap screw and replace bottom 
plate. 



p. Tune Signal Generator across entire band and 
center repeiler mode pattern with repeiler tracking 
potentiometer R170, R173, R175, and R178 (Figure 
5-9).. Figure 5-12 (A and C) shows two typical mode 
patterns. Figure 5-12A shows a symmetrical mode 
pattern that is properly centered by the correct repel- 
ler voltage; Figure 5-12B shows the same pattern set 
off*-center by incorrect setting of repeiler voltage. 
Adjust potentiometer R170 and R178 (Figure 5-11) to 
obtain correct repeiler voltage tracking between 11 
GHz andjthe frequency just above the point where the 
microswitch is actuated (approximately 8.7 to 9 GHz). 
Adjust potentiometers R173 and R175 (Figure 5-11) to 
obtain correct repeiler voltage tracking betweep the 
frequency just below the point where the microswitch 
is actuated (approximately 8.6 GHz) and 7 GHz. 
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SIGNAL GENERATOR 




7-10 GHz; H532A 423A 

io n GHz: X532B CRYSTAL DETECTOR 
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Figure 5-12^ Test Setup for Klystron Adjustment (620B) 

q. Check Signal Generator output using square- a. Set MOD* SELECTOR switch to CW^ Theequip- 

wave and pulse operations over the entire frequency ment should be allowed a warm-up of at least 20 min- 

band* If the shape of waveform deteriorates^ readjust utes before checking calibration* 
the appropriate repeller tracking control at the fre- 
quency where instability appears* b* Tune signal generator to 7.650 GHz* 



r* Hecheck the entire frequency band and make any 
minor refinements which may be necessary for best 
overall operation; that is^ stable CW^ square-wave^ 
and pulse operation with specified power output over 
the full frequency range. 

5-33* CALIBRATING THE FREQUENCY DUL(618CH 

5-34. Replacing the klystron will usually reduce the 
accuracy of the frequency dial by several percent 
from its rated accuracy of 1%* If accuracy of frequency 
dial calibration is Important, the following procedure 
can be used to restore accuracy. This procedure re- 
quires a wavemeter covering the frequency range or 
a frequency standard setup* In general when a new 
klystron oscillator tube is installed it will be necessary 
to slip the frequency dial slightly to bring into cali- 
bration* In some cases, it may also be necessary to 
reset the plunger depth at the high frequency end of 
the band to re-establish the correct high frequency 
limit* There are no trimmers or other adjustment; 
all adjustments for frequency recalibration must be 
done mechanically* To recalibrate the frequency dial 
.following acirange in klystron oscillator tube, proceed 
as follows: 



c* Measure output frequency with wavemeter. If 
reading of MHz dial is in error by more than approx*^ 
imately 100 MHz, it will be necessary to remove plate 
that covers frequency drive assembly. 

d. With MHz dial still set at 7*650 GHz, loosen set 
screws holding resonator plunger rods in approxi- 
mately 1/32 inch steps until output frequency is ap- 
proximately 7*650 GHz as Indicated by wavemeter* 
Tighten set screws In drive bar in this position. 

e* Tune Signal Generator to 7.5 GHz. Measure 
output frequency with wavemeter. If output frequency 
does not agree with dial within 1%, adjust, the fre- 
quency dial slightly by slipping it on its shaft. 

f* Check calibration of MHz dial through range of 
generator, using a microwave standard and suitable 
detector. If accuracy at lower frequencies is outside 
1% tolerance, the dial can be slipped slightly on its 
shaft- to obtain desired accuracy at lower frequencies* 

g. It may not be possible to achieve 1% overall 
accuracy with some replacement klystrons. In this 
case try another klystron and repeat procedure. 



5-9 





Section V 



t 



Model 618C/620B 




Figure 5-13. Frequency Drive Mechanism, Cover Plate Removed (620B) 



5-35. CALIBRATING THE FREQUENCY D1AL(620B). 

5-36. Replacing the klystron will usually reduce the 
accuracy of the frequency dial by several percent from 
its rated accuracy of 1%. If accuracy of frequency dial 
calibration is important, the following procedure can 
be used to restore accuracy. In general, when a new 
klystron oscillator tube is installed it is necessary to 
slip the frequency dial slightly to bring it into calibra- 
tion. In some cases, it may also be necessary to re- 
set the plunger depth to re-establish the correct high- 
frequency limit. All adjustments for frequency recal- 
ibration must be done mechanically. To recalibrate 
the frequency dial following a klystron changeproceed 
as follows: 

a. Followii^ initial voltage adjustments (paragraph 
5-32), set MOD. SELECTOR to CW and allow. Signal 
Generator to warm up for 20 minutes. 

b. Assuming that the repetler adjustments have 
been set for best operation of the new klystron, tune 



Signal Generator to the highest frequency at which the 
klystron will oscillate; measure this frequency with a 
Frequency Meter. 

c. If the klystron cannot be made to oscillate up to 
11 GHz, refer to the troubleshooting procedures. 

d. If the klystron oscillates satisfactorily up to 
11.1 GHz, check the frequency-dial calibration accu- 
racy over the full frequency range. If the dial cali- 
bration is too high or too low over the entire range by 
a nearly equal amount, the frequency dial may be slip- 
ped into c^ibration by removing the frequency dial 
cover, loosening the dial hub, and turning the dial a 
small amount. 

e. If slipping the dial will not bring both the high 
and low ends of the frequency dial into calibration, the 
high end can first be correctly set by altering the depth 
of the cavityplunger slightly to obtain the correct upper 
frequency limit and then slip the dial to bring the low 
frequency end into calibration. 
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f • To set the high-frequency limit of the klystron 
by shifting the plunger setting, remove the bottom plate 
from the frequency-drive casting to expose the plunger 
mechanism. 

g. Adjust the signal generator to produce 11 GHz 
as read on the Frequency Meter. 

' h. Refer to Figure 5-13 and loosen the cap screw 
holding the plunger in the plunger-drive bar. 

i. Holding the plunger in the 11 GHz position, ad- 
just the frequency drive for a reading of 11 GHz on the 
dial. Tighten cap screw.. 

j. ' If oscillation stops when the plunger is moved, 
readjust the appropriate repeller voltage potentiome- 
ter to regain oscillation. 

k. Reckecjl;/ low end of frequency range noting fre- 
quency dial accuracy. If dial is inaccurate, remove 
dial cover, loosen hub slightly and slip frequency dial 
to correct indication. 

m. Recheck accuracy of frequency dial at main 
points across the band. Refine the foregoing adjust- 
ments to produce the best overall accuracy. 

n. If the frequency spread of a new klystror tube 
is much greater or less than tha^ of the original tube, 
it may not be possible to use the original dial for the 
new tube. In this case, another klystron must bo tried 
or a new frequency dial must be calibrated. 



5-37. CAUBRATING THE PULSE RATE CONTROL. 

5-38. Replacing TubeV103 or associated components 
may lessen the accuracy of the PULSE RATE control 
but will not otherwise affect the performance of the 
Signal Generator. It should be noted, however, that 
the calibration of this dial is only approximate. To 
calibrate the PULSE RATE dial, proceed as follows: 

a. Set Signal Generator controls as follows: 

MOD. SELECTOR INT. 

PULSE WIDTH max cw 

, PULSE DELAY max ccw 

PULSE RATE ....... .max ccw 

SYNC SELECTOR . . XIO 

b. ConnectMicrowaveFrequencyCountertoSYNC 
OUT connector. 

c. Adjust potentiometer R112 (Figure 5-6) so that 
the counter indicates 4800 Hz. 

d. Set SYNC SELECTOR to XI. 

I 

e. Adjust potentiometer R113 (Figure 5-8) so that 
counter indicates 480 Hz. 

f . Set PULSE RATE fully ccw. 

g. Adjust potentiometer R127 (Figure 5-8) so that 
counter Indicates 30 Hz. 
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h. Adjust PULSE RATE control for a counter read- 
ing of 200 Hz. 

i. Loosen PULSE RATE dial and adjust to a read- 
ing of 200. 

5-39. CAUBRATING THE PULSE DELAYCONTROL. 

5-40. Replacing tube V107 may degrade the accuracy 
of the PULSE DELAY Control. After replacing V107, 
the following procedure can be used to adjust tiie delay 
calibration. It should be noted, however, that the 
calibration of the PULSE DELAY dial is intended only 
to be approximate. 

a. Connect the DELAY SYNC OUT terminal to an 
oscilloscope vertical input. 

b. Synchronize the Oscilloscope with signal at 
SYNC OUT connector. 

c. Set PULSE DELAY control to 300 ps. 

d. Adjust potentiometer R133 (Figure 5-7) to give 
a delay of 300 fis as measured on the calibrated Os- 
cilloscope. 

e. Set PULSE DELAY control to 50 ps as indicated 
by Oscilloscope. (The delay is indicated by the inter- 
val between the start of the Oscilloscope trace and the 
leading edge of the delayed sync pulse.) If necessary, 
slip the PULSE DELAY dial on its shaft to make cali- 
bration accurate. 

5-41. CALIBRATING THE PULSE WIDTH CONTROL. 

5-42. Replacing Tube VI 11 may lessen the accuracy 
of the PULSE WIDTH Control . This control is intended 
to be accurate within 20%or 1 ps, whichever is greater. 
To calibrate the PULSE WIDTH control, proceed as 
follows: 

a. Connect RF OUTPUTS UNC AL through a Crystal 
Detector to vertical input of an Oscilloscope. 

b. Synchronize Oscilloscope with signal at the 
SYNC OUT connector. 

c. Set PULSE WIDTH control to 10 ps. 

d. Adjust potentiometer R156 (Figure 5-7) so that 
width of pulse of 10 ps as measured on theOscilloscope . 

e. Pci the PULSE WIDTH control to 2-ps pulse 
width on Oscilloscope. 

f. If necessary, slip dial to read 2 microseconds. 

g. Repeat steps c through f for best overall cali- 
bration accuracy. 

Note 

The width of RFpulse will vary approximately 
0. 25 ps as the generator is tuned through its 
RF range. The above adjustments can be 
made for best accuracy at any desired RF 
frequency. 
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5-43. POWER SET METER ADJUSTMENTS. 

5-44. MECHANICAL ZERO. Adjust mechanical zero 
as follows; 

a. Remove instrument cover for access to the meter. 
Lift the white paper sticker tltat covers the zero adjust. 

Be sure to replace it when through. 

b. Connect shorting lead across meter terminals. 

c. With a non-metallic tool, adjust mechanical 
zero-adjust screw until meter pointer is at left of 
meter dot and moving towards meter dot; stop ad- 
justment when meter pointer is exactly at dot. 

d. Carefully adjust mechanical zero-adjust screw 
a few degrees to free screw from meter suspension. ' 

If pointer moves off dot,, repeat step c. 

e. Remove shorting lead from meter terminals and 
replace instrument cover. 

5-45. ELECTRICAL ZERO. The electrical zero is set 
at the factory and requires adjustment only when bolom- 
eter circuit components are changed. Adjust as follows: 

a. Removeinstrument cover for access to R612 (see 
Figure 5-11). 

b. Set MOD. SELECTOR to CW. 

c. Adjust POWER SET until meter pointer is about 
3/6 inch to the right of zero (0). 

d. Set MOD. SELECTOR to OFF. 

\ 

e. Adjust zero set control (R61 2) until meter pointer 
is at the dot at the left end of the scale. Replace the: 
instrument cover. 

S-46. TKOUIUSHOOTINO. 

5-47. TEST EQUIPMENT REQUIRED. 

5-48. Thetest equipment required to troubleshoot the 
Signal Generator is listed in Table 5-2. Instruments 
other than those listed maybe used provided their spe- 
cifications equal or exceed the critical specifications. 

,5-49. ISOLATING A TROUBLE TO A CIRCUIT 
SECTION. ^ 

5-50. The troubleshooting procedures are designed to 
identify the causes of one or more of the following 
symptoms: 

a. Low or no RF output at RF OUTPUTS CAL. 

b. RF output normal but abnormal indication on 
front-panel power meter. 

c. No or low amplitude-modulation level. 

d. No or little frequency modulation. , 

e. Modulation frequency, width, or delay abnormal. ' 

f. Poor or no external synchronization. 
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5-51. Each of the above troubles first requires iso- 
lation to a faulty functional section of the Signal Gen- 
erator. Regardless of the trouble encountered, the 
power supply voltages , should first be checked (see 
paragraph 5-27). If a power supply is within 4 or 5% 
of its nominal value , it should not cause any catastroph- 
ic trouble. However, a greater deviation from nom- 
inal could be suspected as the cause of a near complete 
failure of a Signal Generator function. K a voltage 
value exceeds 4% of its nominal level, the power sup- 
ply should be repaired prior to troubleshooting the 
other circuits of the. instrument. 

5-52. POWER SUPPLY TROUBLESHOOTING. Be- 
cause the individual power supplies are to so;i>« ex-i 
tent interdependent, care must be taken to troubleshoot, 
the supplies in a particular sequence. This sequence 
is as follows: -300 V supply, -700 V supply, -500 V 
supply, and the 6.3 V filament supplies. 

I WARNING — 

Use extreme care when making the filament 
voltage measurements. One side of each ac 
supply is connected to a negative high-voltage 
source. The use of a battery powered volt- 
meter with a plastic case (such as a Simpson 
260) is recommended for this measurement. 

Do not use an ac powered instrument unless 
the common can be floated at 1000 Vdc and is 
isolated from the external chassis. 



5-53. To isolate a trouble in the -300 V supply, check 
the -300 V output at test point 2. Excessive ripple is 
probably due to a failure of capacitor, C360, C361, 
C362, or C363, or a heater-cathode short in V301- 
V304. If the -300 V output is nonexistent or very low, 
check the dc voltage between test points 2 and 13 in 
establish that the dc input to the regulator is normal. 
If normal, the regulator circuit composed of V301- 
V304 and associated parts is faulty. Isolate the faulty 
tube or part through voltage and resistance checks 
(Figures 5-21, 5-22), and. tube replacement. It should 
be noted that the regulator circuit comprises a servo 

(feedback) loop, and hence a failure of any part will be 
reflected by erroneous voltage indications at mast 
points in the circuit. Resistance readings, however, 
usually provide an indication of a faulty part. 

.5-54. It should be established that an excessive load 
is not being placed on the power supplies, such as a 
shorted high-voltage decoupling capacitor or shorted 
tube. Excessive load conditions gives trouble symp- 
toms similar to those encountered in a power supply 
failure. A Model 428B Ammeter can be used to check 
the current load on the supplies. Table 5-3 lists the- 
check points for each supply, 

5-55. If the dc voltage input to the' regulator circuit 
is abnormal, check the ac voltage between test points 
3 and 4 (see WARNING in paragraph 5-52). If this 
voltage is normal, voltage-doubler diodes CR301, 
CR302, or associated filter parts (C360-C362, R361, 
R362) are faulty. If the ac voltage across test points 
3 and 4 is abnormal, transformer T1 or the 115 (or 
230) V primary-power circuit is faulty. 
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Table 5-3. Power-Supply Current Measurements 



Test Point* 


Current (mA) 


Pink lead connected to TBl-5 


7 ±1 


Red lead connected to TBl-6 


2. 3 d:0. S 


1 ■ ; . : 

Red lead connected to TBl-7 


4. 3 ±0.5 



♦MOD. SELECTOR set to INT PULSE; frequency ad- 
justed to 7.6 GH 2 (618C); 11 GHz (620B). 



, Note 

The -700 Y and, -500 V supplies are checked 
In a manner similar to the -300 V supply, 
using the particular test points assigned to 
' these supplies. Care must be taken to follow 
the sequence given in paragraph 5-52. 

5-56. NO OR LOW RF OUTPUT, Assuming the power 
supply to be normal, no or very low RP output could 
be caused by a faulty RF attenuator probe; or, a faulty 
klystron and associated components. A faulty attenu- 
ator probecan be positively identified by adjusting the 
POWER SET 'control to obtain a nornial indication on 
the front panel power meter. If the meter indication 
is normal, the RF attenuator probe is faulty; otherwise ; . 
the problem is in the klystron or associated circuit , 
parts. The klystron oscillator is best checked by volt- 
age and current measurements. Refer to Figure 5-22 
for klystron voltage measurements and paragraphs 
5-30 and 5-32 for measurement of klystron beam cur- 
rent. If all measurements are normal, replace the 
klystron. Abnormal voltage measurements indicate a 
failure of one or more circuit parts. If an abnormal 
indication pccurs in the klystronrepellercircuit, per- 
form resistance measurements tp isolate the faulty 
part. In the klystron grid circuit, perform resistance 
checks and check modulator tube V701. Inthe cathode 
circuit, check diodes CR701 and CR7p2, 

5-57. RE OUTPUT NORMAL BUT RF OUTPUT 
M£TER,(tBNORMAL. This trouble indication is caused 
by either a faulty power- monitor probe or power meter 
circuit. A' faulty poWer-monitor probe is detected by 
removing diode CR603 and measuring the resistance 
between center conductor andcase. Normal indication 
is 50 ± 5 ohms. If both the probe and detector check 
normal, perfoi''m voltage checks (see Figure 5-22) on 
transistors Q601 through Q603 to isolate the faulty 
part in the power meter circuit. 

• A ' 

5-58. NO OR LOW AMPLITUDE MODULATION. To 
identify this type of troubl0\llrst establish that the 
trouble is with all. amplitude'rmodulation modes (in- 
ternal pulse, external pulse, or'<internal square wave) 
or only one of the modes. If all amplitude modulation I, 
modes are faulty. Modulator tube V7 01 or assc dated 
circuit parts are probably faulty, . l^is canbe checked 
by performing waveform measurements at test points 
Hand 15 (see Figure 5-27). If the abnormal indication 
is at test point 14 only, check V701 and the plate cir- 
cuit components. If both test points are abnormal, 
check V701 and the grid circuit components. Voltage 
and resistance checks should Isolate a faulty part. 
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5- 59 . If the’trouble involves only internal pulse modp- 
lation, the trouble is in MOO. SELECTORsyiritch Si02 
or the internal pulse-generating circuits. To isolate 
the trouble, check the waveforms (Figure 5-27) at 
test points 22 through 16, (in that order) and refer to 
the foilowing list of trouble's when an abnormai wave- 
form is encountered. • 

Abnormal Waveform ■ 

at Test Point Trouble 



22 V102, V103, or associated 

parts 

21 . ' V105 or associated parts 

20 S102, deck H; or V106, 

V107, orassociated parts 

19 S102, deck F; or V109 or 

associated parts 

18 V108 or associated parts 

17 VIH or associated parts 

16 S102, deck E 

5-60. If only external pulse modulation is fauity., set 
MOD. SELECTOR to -EXT and check modulation. If 
normal, inverter V109A is faulty. If abnormal, switch • 
S102 (sections E or.G) is fauity, or capacitor C123 or 
resistor R143 is faulty. The latter two components 
may be isolated by checking the external modulating 
signai at test point 23. 

5-61. If only squa’’e-wave modulation is faulty, per- 
form waveform measurements at test point 22. If 
normal, switch S102 [deck G) is faulty. If abnormal, 
Vl02, V103, or associated parts are faulty. 

5-62. NO OR LITTLE FREQUENCY MODULATION. 
First establish if the trouble is with both external and 
internal FM. If the trouble is isolated to external FM 
only, check waveform (F‘gure 5-27) at test point 23. 
If waveform at teat point 23 is normal, the trouble 'is 
in MOD. SELECTOR switch S102, section B or G. If 
waveform at test point 23 is abnormal, check capacitor 
C123 and resistor R143. If trouble is with both ex- 
ternal and internal FM, perform waveform measure- 
ment at teat point 24. If waveform at test point 24 i”. 
abnormal check capacitor C136 and variable resistor 
R168. If waveform at test point 24 is normal, per- 
form voltage and resistance measurements (Fig- 
ures 5-2l, 5-22 of the klystron repeller circuit. 

5-63. If only internal FM is faulty, place MOD. 
SELECTOR to INT FM, check waveform (Figure 5-25) 
at test points 16 and 21. If indication at both test 
points is normal, perform voltage and resistance mea- 
surements (Figures 5-21, 5-22) OR V108B, VI 10, S102 
(sections and D) and coupling capacitor C135. If indi- 
cation at test point 18 is abnormal, check S102, sec- 
tion F. If Indication at test point 21 is abnormal, per- 
form voltage and resistance checks (Figures 5-21, 5-22} 
of VI05 and associated circuit parts. 
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5-64. MODULATION FREQUENCY, WIDTH, OR DE- 
LAY ABNORMAL. A trouble Involving the frequency 
of internal modulation is caused by Multivibrator VI02, 
V103 and associated parts. Pulse width troubles are 
caused by a fault in Multivibrator Vlll or associated 
parts. Pulse delay troubles are caused by a fault in 
Multivibrator V106, V 107 or associated parts. 

5-65. POOR EXTERNAL SYNCHRONIZATION. A 
trouble involving tne external synchronization is caused 
by Amplifier and Inverter VlOl and associated parlL 
To isolate a trouble in the external synchronization to 
a faulty part, perform voltage and resistance measure- 
ments (Figures 5-21, 5-22) of VlOl and associated 
circuit. 

5-66. ISOLATING TROUtLE IN TRANSISTOR 
CIRCUITS. 

5-67. The following procedures and data, are given to 
aid in determining whether a transistor is operational. 
Tests are given for both in-circuit and out-of-circuit 
transistors. . 

5-68. IN-ciRCUIT TESTING. 

- • ' ■ : I ■ . , 

5-69. The common causes of transistor failures are 
internal short- and open-circuits. In transistor circuit 
testing the most important consideration is the trans- 
istor base-emitter junction. Like the control grid of 
a vacuum tube, this is the operational control point in 
the transistor* This Junction is essentially >. solid- 
state diode. For the transistor to conduct, the diode 
must conduct; that is, the diode must be forward 
bi^ed. As with simple diodes, the forward-bias 
polarity is determined by the materials forming the 
junction. Use the transistor symbol on the schematic 
diagram' to determine the bias polarity required to. 
forward-bias the base-emitter junction. The A part 
of Figure’ 5- 14 shows transistor symbols with termi- 
.nals labeled. Notice that the emitter arrow conven- 
tionally points toward the type N material. The other 
two columns of the illustration compare the biasing 
required to cause conduction and cut-off in transistors 
and vacuum tubes. If the transistor base-emitter 
diode (junction) is forward-biased the transistor con- 
ducts. If the diode is heavily forward-biased, the 
transistor saturates. However, if the base-emitter 
diode is reverse-biased the transistor is cut-off. The 
'Voltage drop across a forward biased emitter-base 
diode varies with transistor collector current. For 
example, a germanium transistor has a typical for- 
ward-bias, base-eniitter voltage of 0.2-0. 3 V when 
collector current is 1-10, m A, and 0.4-0. 5 V when 
collector current is 10-100 mA. In contrast, forw'ard 
bias voltage for silicon transistors is about twice that 
for germanium types; about 0.5-0. 6 V when collector 
ctmrent is low, and about 0.8-0.9 V when collector 
current is high. 

5-70. Figure 5-14, part B, shows simplified versions 
of the three basic transistor circuits and gives the 
operating characteristics of each. When examining a 
transistor stage, first determine if the emitter-base 
niode is biased for conduction (forward-biased) by 
measuring the voltage difference between emitter and 
base. When using an electronic voltmeter, do not 
measure directly between emitter and base; there may 
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be sufficient loop current between the voltmeter leads 
to damage the transistor. Instead, measure to a com- 
mon point (e.g., chassis). If the emitter-base diode 
is forward-biased^ check for amplifier '‘‘•tlon by short- 
circuiting base to emitter while observing collector 
voltage. The shprtrcircult eliminates base-emitter 
bias and should cause the transistor to stop conducting 
.(cutoff). Collector voltage should then shift to near 
the supply Voltage. Any difference is due to .lea^e 
cqrrent through the transistor and, in general, the 
smaller this current, the better the transistor. If 
coUector voltoge; does not change, the transistor may 
have an internal open or short. 

5-71. TESTING TRANSISTORS WITH AN 
OHMMETER. ■ 

5-72. The two common causes of transistor failure 
are internal short- and open-circuits. Remove the 
transistor from the circuit (baution with heat) and use 
an bhmmeter to measure internal reristance* Sec 
Table 5-4, for iheasurement data. 

CAUTION 

Most ohmmeters can supply enough current 
or voltage to damage a transistor. Before 
using an ohmmeter to measure transistor 
forward or reverse resistance, ch’xk open‘d 
circuit voltage and short-circuit current out- 
put ON THE RANGE TO BE USED. Open- 
circuit voltage must not. exceed 1, 5 V and 
short-circuit current must be less than 3 mA* 

See Table 5-5 for sife resistance ranges for 
some common ohmmeters. ' 

5-73, KLYSTRON REMOVAL (618C). 

5-74. To remove the klystron oscillator tube V114 ' . 
from the resonant cavity proceed as follows: 

a. Remove the socket housing cap, screws and 
lock washers (items 1 and 2, Figure 5-15). Pull the 
housing (3) away until the tube socket is exposed. 

b. Pull straight back bn the socket until it is f ree . 
of the tube base. Do not apply lateral pressure when 
removing socket, 

c. , Unscrew and remove sleeve (4) which covers 
klystron body. Do hot at any time iipply side motion 
to the klystron; to (k> so will break the tube. 

d. Turn klystron (6) clockwise, and the same 
time pull Etr;*lght back from the cavity. Do not 
attempt to rock tne klystron. 

e. Remove rubber washer (14) and clamping 
ring (5). 

f. Unscrew retaining nut (7) at cavity entrance 
using socket wrench supplied with the instrument. Re- 
move the seating ring (9) and the spring (8) below re- 
taining nut. Do not use this spring or washer again 
except as a necessity. New springs and washers are 
supplied with replacement klystrons ordered from 
Hewlett-Packard Co. 



A. TRANSISTOR BIASING 



DEVICE 



SYMBOL 



CUT OFF 



CONDUCTING 




NPN TRANSISTOR 



COLLECTOR 

EMITTER 



CONTROLS I 
CURRENT^ ^ 



MAIM ' 
CURRENT 



PNP TRANSISTOR 



COLLECTOR 



^-0 

EMITTER 



-20V 



CONTROL » _L 
CURRENT ■=• 



MAIN’ 

CURRENT 



B. AMPLIFIER CHARACTERISTICS 




COMMON 

BASE 


COMMON 1 

EMITTER 


COMMON 

COLLECTOR 



INPUT Z 

OUTPUT Z 

'I 

VOLTAGE GAIN 
Ct. '^^ENT GAIN 
POWER GAIN 



20-500K n 

50-1000 a 

< I 
25-50 
10-20 dB 




Figure 5-14. Transistor Biasing and Operating Characteristics 
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Table 5-4. Out-ol-Clrcult Transistor 
Resistance Measurement 







Connect Ohmmeter 


Measure 

Resistance 

(ohms) 


Transistor 

Type 


Pos. 
lead to 


Neg. 
lead to 




Small 


emitter 


base* 


200-500 


PNP 

Ger- 


Signal 


emitter 


collector 


lOK-lOOK 




emitter 


base’** 


30-50 


manium 


Power 


emitter 


collector 


several 

hundred 




Small 

Signal 


base 


emitter 


1K-3K 


NPN 


collector 


emitter 


very high 
(might read 
open) 


Silicon 




base 


emitter 


200-1000 




Power 


collector 


emitter 


high^ often 
greater than 
IM 



*To test lor transistor action, add collector-base 
short. Measured resistance should decrease. . 



Table 5-5. Safe Oh.»imeter Ranges for 
Transistor Resistance Measurements 



Ohmmeter 


Safe 

Range(s) 


Open 

Ckt 

Voltage 


Short 

Ckt 

Current 


Lead 


Color 


Polarity 




RxlK 


l.OV 


1mA 


Red 


+ 




RxlOK 


l.OV 


100 4 A 


Black 


• . 


HP 412A 


RxlOOK 


KOV 


10 /i A 








RxlM 


l.OV 


IjliA 








RxlOM 


l.OV 


0.1/iA 








RxtK 


1.3V 


0.57 mA 








RxlOK 


1.3V 


57 pA 


Red 




IIP 4 IOC 


RxlOOK 


1.3V 


5.7 pA 


Black 


- 




RxlM 


1.3V 


0.5pA 








Rx lOM 


1.3V 


0. 05 pA 








RxTOO 


1. IV 


1.1mA 








RxlK 


1. IV 


110 pA 


Black 




HP 4I0B 


RxlOK 


l.iv 


11 pA 


Red 


- 




Rx lOOK 


1. IV 


1.1 pA 








RxlM 


1. IV 


O.llpA 






Simpson 


RxlOO 


1.5V 


1mA 


Red 


+ 


260 








Black 




Simpson 


RxlK 


1.5V 


0.82 mA 


Black 


♦f 


269 








I^ed 


- 


Triplett 


RxlOO 


1.5V 


3. 25 mA 


VnT*^n(n 


630 


RxlK 


1.5V 


325 p A 


With 










Serial 


Triplett 


RxlO 


1.5V 


750 pA 


Number 


310 


RxlOO 


1.5V 


75 pA 
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g. If sample probe adapter (11) protrudes into the 
cavity, remove the lock nut (12) and disengage pipe 
(10). Loosen lock nut (12) and back out adapter (11) 
until it is flush wlto the inside face of, the cayity bottom 
plate. 

Note 

See Klystron Tube Warranty Claim in this 
manual. 



5-75. KlYSTRON IIPUCIMINT (615C) . 



5-76. Prior to installing a new klystron VI 14, prac- 
tice reinstalling the old one. The proper force and 
twist required to push ^ie klystron past the spring may 
then be learned by practice. The procedure for in- 
stalling the new klystron is as follows: 

' a. Install new waffle seating ring (9, Figure 5- 15) 
and then new spring (8) in cavity entrance. Ends of 
spring should meet to form a complete circle. 

b. Thread the retaining nut (7) into cavity until it 
is seated very lightly against the spring. Press spring 
into place under the nut so that it forms a circle. 
Tighten the nut slightly to hold the spring in position., 



CAUTION 

When inserting the tube, always keep it 
straight inline wiih the cavity. fX> NOT work 
it from side to side. 



c. Insert the klystron tube (6) into the cavity until 
it engages the spring (8). Firmly press the tube 
straight into the cavity at the same time giving it a 
clockwise twist. The twist will cause the spring to 
expand and pass the tube allowing it to scat firmly in 
the cavity. 

d. Tighten the retaining nut slightly with socket 
wrench supplied. 

e. Snap the clamping rings (5) making certain that 
they encircle the grid’ ring of the klystron. When the 
rings are in position, three or four threads of the niit 
(7) should be visible between the clamping rings and 
the outside face of the nut. InstiUl rubber washer (14). 

f. Thread the cover sleeve (4) into the retaining 
nut so that it seats against the clamping rings, causing 
the clamping ring to grip the grid ring of the klystron. 
Tighten the sleeve firmly by hand. 

g. Install the tube socket and housing (3), pressing 
the socket straight into position. 

h. Position socket housing and attach cap screws 

( 1 ). 
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Figure 5-15. Exploded Vlrw of Klystron Mounting Parts (618C) 



S>77. KLYSTKON IIMOVAL (610B). 

5-78» To remove the klystron from the resonant cav- 
ity^ remove the Instrument from the cabinet or rack. 

The klystron is located at the left side of the instru- 
ment just behind the front panel* Refer to Figure 5- 16 
and proceed as follows: 

CAUTION 

Do not at any Ume apply side pressure to the 
klystron*. To do so will break the tube* 

a. Remove the four screws from the klystron tube 
base cover. 

b* Pull tube base cover straight out to expose tube 
base* 

c* Remove socket from klystron* Pull socket 
straight out to expose tube base* 

d* Loosen and remove klystron mounting nut with 
wrench supplied* 

. e* Remove collet washer with a sharp tool* Grasp 
klystron tube base and pull straight out of cavity* 

f* Remove clamp spring* 

g.^ If collet ring and collet are locked on klystron^ 
place klystron on its base and gently tap collet ring to 
h^ee the collet* 



Note 

See Klystron Tube Warranty Claim at rear of 
Replaceable Parts* 

S-79« KLYSTRON RIPUCIMINT (620R)* 

a* Insert waffle washer in cavity (Figure 5-16)* 
Use new washer if old washer is damaged* 

b. Place collet ring and collet spring on collet^ 
making sure taper on ring seats against flare of collet. 

c* Place collet washer over collet. Place mount- 
ing nut over collet washer. 

d* Place klystron assembly into cavity and lighten 
mounting nut by hand until collet just grips klystron, 
but klystron should still be free to rotate* 

f* Slide klystron out approximately 1/8 inch, then 
push in until klystron seats firmly against shoulder In 
collet. 

CAUTION 

DO NOT USE EXCESSA^K PRESSURE, to 
prevent possible damage to klystron* 

g* Tighten mounting nut by hand, then push socket 
on klystron base, being careful not to exert any side 
pressure on the klystron* 

h. Remt jve cover plate f rom frequency drive mech- 
nlsm to check repeller cable* Be sure to push the 
repeller cable into center conductor to connect the re- 
peller before turning on the instrument* 
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-MOUNTING NUT 




WAFFLE WASHER- 



COLLET WASHER COLLET 

(TEFLON) r-CLAMP 



RUBBER WASHER 



COLLET RING 




KLYSTRON 



Figure 5-16. Exploded View of Klystron Mounting Parts (620B) 



CAUriON 

Failure to make repeller connection may 
cause damage to klystron. 

1. Complete klystron adjustment is given in step a 
through h of paragraph 5-32. 

I^IPLACING MPELIER TRACKING 
POTENTIOMETER. 

5-01. Toreplace the repeller tracking potentiometer, 
R174, on the frequency drive casting, refer to F.gure 
5-17 and proceed as follows: 

a. Remove the four flat-heat screws on each side 
of the front panel that hold the panel assembly to the 
side gussets. Pull panel assembly away from chassis 
to give access to the repeller potentiometer. 

b. Remove leads from terminals on potentiometer. 



c. Remove Tru-Arc ring and potentiometer rear 
cover. 

I. 

, 1 , 

d‘. Loosen only the two setscrews holding poten- 
tiometer shaft in the coupler. Do not loosen screws 
holding coupler to front -panel shaft. 

e. Remove the three screws holding the potenti- 
ometer to the mounting ring and withdraw potentiom- 
eter. Do not loosen, screws holding mounting ring to 
casting. 

f. Remove rear cover and place shaft of new po- 
tentiometer in coupler. Do not tighten the sbt screws 
at this time. 

g. Position the new potentiometer with the termi- 
nals near the top hnd replace the three mounting 
screws and spacers. Position, the potentiometer so 
that shaft does not bind in coupler during any portion 
of coupler rotation. Tighten mounting screws. 



©REMOVE TRU-ARC 
RING, AND COVER 




@ LOOSEN THESE TWO SCREWS ONLT 



REMOVE THREE POTENTIOMETER 
SCREWS AND SPACERS 

©PULL POTENTIOMETER 
FROM COUPLER. 






CASTING 



Figure 5-17. Repeller Tracking Potentiometer Removal 
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h. With an ohmmeter connected between the orange 
and blue leads on the potentiometer^ turn the frequency 
control to point where microswitch just operates (ap- 
proximately 8* 9 GHz)^ so the arm (blue lead) is exactly 
atthe tap in the potentiometer » This point is the lowest 
resistance reading on ohmmeter. 

i. Replace rear potentiometer cover and reconnect 
leads. 

j. Tighten set screws in the coupler. 

k. Reset repeller voltage adjustments as described 
in paragraphs 5-33 and 5-35. 

S*S2/RIPLACiNG AND RiCAIiaRATING THE 
AniNUATOR (618C). 

5-83. It is not expected that the attenuator dial will 
require recalibration unless the attenuator assembly is 
replaced. The attenuator is not ordinarily subject to 
change or breakage. Small improvements in accuracy 
may be made by slipping the attenuator dial on the 
front panel slightly on its shaft to bring into calibration. 

5-84. Following replacement of the probe, the atten- 
uator assembly must be adjusted for the correct and 
safe operating depth. The following instructions are 
divided into two parts: the first concerns the replace- 
ment of the attenuator probe, and the second concerns 
the attenuator dial alignment. 

5-85. REPLACING THE ATTENUATOR PROBE 
(6180. 

5-86. Power from the resonator is coupled to theRF 
OUTPUTS CAL jack at the front panel through an as- 
sembly consisting of the panel jack, a length of RG- 
55 U cable, and the attenuator probe. The attenuator 
probe is terminated by a special resistor, which is 
made by coating platinum on a glass bead. This re- 
sistor should normally last for the life of the equipment 
even if subject to shock and vibration. Should the re- 
sistor become broken or otherwise defective however, 
the complete attenuator assembly must be replaced. 
Replace a defective attenuator assembly as follows: 

a. Remove the four screws holding the RF OUT- 
PUTS CAL connector to tlie front panel. 

b. Release attenuator cable from under cable 
clamp. . 

,c. Remove mounting screw which holds the rack to 
the aluminum block on the attenuator probe. 

d. Lift mounting block and probe from the circular 
waveguide housing. 

e. Use care in handling attenuator probes. The 
glass bead resistor can be broken by twisting the cable. 
Mounting block comes affixed to new probe. 

f. Insert new probe into waveguide only as far as 
is necessary to match-up block mounting holes. In- 
sert mounting screw and tighten. Take care that the 
probe ground is oriented in the right direction (away . 
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from the cavity). The glass beads should be visible 
on the RIGHT HAND SIDE of the ground connection 
extension when viewing the instrument from the front. 

g. Carefully thread cable under cable clamp and 
around casting to front panel. Avoid twisting cable 
more than one-quarter turn. 

h. Remount RF OUTPUTS CAL connector. Tighten 
cable clamp. 

i. After the assembly is replaced, an error of a 
few decibels may exist in the calibration of the attenu- 
ator dial. 

5-87. RECALIBRATING THE ATTENUATOR (618C). 

a. Connect signal generator in test setup shown in 
Figure 5-1. 

b. Turn signal generator on and allow a 20-minute 
warm up period with modulation selector switch in 
CW position. 

c. Turn modulation selector switch to OFF posi- 
tion, adjust, zero set controls in generator and power 
meter tozero, and return selector switch to CW posi- 
tion. To prevent drift due to temperature change make 
these adjustments as quickly as possible. 

d. Tune signal generator to 3.8 GHz and adjust 
POWER SET control for zero Indication on power set 
meter. 

e. Set attenuator to 7 (-7 dBm). Record frequency 
and external power meter reading. 

f. Repeat step e every 200 MHz across entire 
frequency rainge. 

g. Plot a dBm-frequency curve from readings 
obtained in step f (see Figure 5-18). Resulting re- 
sponse curve, will consist of a series of peaks and 
troughs having an amplitude of :t2.0dDor less. 
Draw a straight line (parallel to frequency axis) 
through response curve in such a way that variations 
are averaged about the line. 
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Figure 5-19.. Typical Hesponse Curve (620B) 



h. Select a frequency where response curve cross- 
es average line drawn in step g and set generator to 
this frequency* 

i* Repeat step c* 

j* Set generator output attenuator for -7 dBm 
reading on power meter and lock attenuator. If atten- 
uator dial does not now read? (-7 dBm)^ remove plate 
. covering hub of dial^ loosen set screws holding dialto 
shaft and slip dial to read-7dBm* Tighten set screws 
and replace plate over hub of dial* . 
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remove nut from rear of the RF OUTPUTS CAL 
connector and pull attenuator cable from the jack* 
The center connector and spacing beads are removed 
with the cable* A new replacement assembly includes 
these parts already installed. 

b* Free the attenuator cable from small clamp and 
feed cable out top of instrument noting the routing of 
the cable around the various decks. 

c * Mark the attenuator cable where the cable enters 
the attenuator mounting block* Loosen the cap screw 
shown in Figure 5-20 on the mounting block holding the 
attenuator cable. Pull probe straight out. 

d. Compare the new probe with the defective probe, 
marking the new probe at the same distance from the 
tip as the mark on the defective probe* Insert new 
probe carefully to the same depth as the original probe 
making sure that the ground end of the pickup loop 
points toward the resonator cavity (to the right when 
facing the Instrument) * 

e. Tighten capi screw finger-tight so that minor 
adjustment of th^ probe depth, is still possible* 

f * Carefully thread the cable under the cable clamp 
and around the casting to the front panel. DO NOT 
twist cable more than a quarter of a turn* 



k. Repeat steps c and j without changing generator 
frequency. The readings obtained on external power 
meter and from output attenuator should be the same* 
If not, repeat steps candj until normal indications 
are obtained. 

5-St. RIPIACING AND MCAilBRATING THi 
AHINUATbR (620i). 

5-89* It is not expected that the attenuator dial will 
require recalibratlon unless the attenuator assembly 
is replaced* The attenuator is not ordinarily subject 
to change or breakage* Small improvements in accu- 
racy may be made by slipping the attenuator dial on 
the front panel slightly on its shaft to bring into cali- 
bration*, Following the replacement of the probe, the 
attenuator assembly must be adjusted for the correct 
and safe operating depth* The following operation is 
divided into two parts* The first concerns the replace- 
ment of the attenuator probe, and the second concerns 
the recalibration of the attenuator dial. To determine 
if the output attenuator is defective, measure the re- 
sistance between the center terminal of the RF OUT- 
PUT jack and ground. The resistance should be ap- 
proximately 50 ohms. A higher resistance indicates 
the film resistor that composes partof the pickup loop 
is damaged and the attenuator probe and cable must 
be replaced. 

5-90. REPLACING THE ATTENUATOR PROBE 
(620B)* 

5-91. To replace the attenuator probe assembly, pro- 
ceed as follows: 



g. Remount RF OUTPUTS CAL connector. Tighten 
cable clamp. 

h. After the attenuator assembly is replaced, on 
error of a few dB may exist in the calibration of the 
attenuator dial. Calibration may be checked as de- 
scribed in the following paragraph. 




OUrPUr ATTENUAtOfl HHOflE 



RF POWER MONITOR PROBE 



'^AriENUAIQH CAP SCREW 



MONITOR CAP SCREW 



COIL SPRINC (BEHIND 
PROBE DRIVE MECHANISM) 



WAVEGUIDE HOUSING 



a. With the signal generator removed from its rack 
or cabinet and disconnected from the line source, 

I, : ■ 



Figure 5-20. Attenuator and Monitor Probe 
Assemblies (620B) 
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5-92. RECAUBRATING THE ATTENUATOR (62QB). 

a. Connect Signal Generator in test setup shown in 
Figure 5-1. Allow Signal Generator to warm up with 
MOD. SELECTOR in CW position for at least twenty 
minutes. 

b. Set MOD. SELECTOR to OFF. 

c. Adjust Signal Generator to 9 GHz. 

d. Connect Power Meter to RF OUTPUT CAL con- 
nector; zero meter reading on Por:er Meter. 

e. Set MOD. SELECTOR to CW. 

f. Adjust POWER SET control so that the front- 
panel power meter reads 0. 

g. Adjust the OUTPUT ATTEN control to -7 dBm. 



h. Gently adjust the probe depth so that the external 
power meter indicates -7 dBm. Tighten the capscrew 
on the attenuator probe. 

5-93. An initial setting has now been made that will be 
accurate within appi-uxaaately ±5 dB. To refine this 
setting and obtain the original calibration accuracy of 
±2 dB it is necessary to measure the output of the signal 
generator across the frequency range and construct a 
graph showing the frequency response of the instru- 
ment. Figure 5-19 shows such a graph with a typical 
response curve after the power output curve has been 
centered about the -7 dBm reference level. The final 
adjustment is made by slipping the attenuator dial, 
while measuring the RF output level at a convenient 
frequency on the curve, tobringthe total power spread 
to be within the ±2 dB limits of the -7 dBm reference 
level. The limits are indicated by the heavy transverse 
lines above and below the -7 dBm center line. Proceed 
as follows: 

a. Assuming the Signal Generator is at normal 
operating temperature, set MOD. SELECTOR to OFF 
and zero the external power meter. 

b. Set MOD. SELECTOR to CW and tune frequency 
dial to 7 GHz. 

c. Adjust POWER SET control so that Meter indi- 
cates 0. 

d. Check that OUTPUT ATTEN control is set to 
-7 dBm. 

e. Recor^d the reading on the external Power Meter. 
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f. Repeat steps c through e every 200 MHz from 
7 GHz to 11 GHz. Plot the resulting data as a response 
curve such as the one shown in Figure 5-19, 

g. This curve should consist of a series of peaks , 
and troughs with a nmximum range of ±2 dBm. 

h. Equalize the maximum excursions on each side 
of -7 dBm by slipping the attenuator dial. The dial is 
made free of the drive shaft by removing the hub cover 
from the center of the attenuator dial and loosening 
the two Allen screws in the periphery of the hub. 

S-94. TUB! AND SIMICONDUCTOR 
RERLACIMENT. 

5-95. Table 5-6 lists checks to be made after re- 
placement of certain electron tubes and semiconductors 
(e.g., diodes, transistors). Replacement of unlisted 
items does not affect critical Signal Generator func- 
tions or operating voltages. 

Note 

Do not change an operating voltage or cali- 
bration adjustment unless it is either defin- 
itely outside specified tolerance or calibra- 
tion accuracy of a dependent function is 
unsatisfactory. Improving a marginal adjust- 
ment can adversely affect calibration.! 

5-96. ETCHED CIRCUITS. 

5-97. The etched circuit bdards in the Signal Gener- 
ator are of the plated-through type consisting of metal- 
lic conductors bonded to both sides of insulating ma- 
terial. The metallic conductors are extended through 
the comiwnent mounting holes by a plating process. 
Soldering can be done from either side of the board 
with equally good results. Table 5-7 lists recom- 
mended tools and materials. Following are recom- 
mendations and precautions pertinent to etched circuit 
repair work. 

' a. Avoid unnecessary component substitution; it 
can result in damage to the circuit board and/or adja- 
cent components. 

b. Do not use a high-power soldering iron on 
etched circuit boards. Excessive heat may lift a con- 
ductor or damage the board. 

c. jUse a suction device (Table 5-7) or wooden 
toothpick to remove solder from component mounting 
holes. DO NOT USE A SHARP METAL OBJECTSUCH 
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE. 
SHARP OBJECTS MAY DAMAGE THE IRLATED- 
THROUGH CONDUCTOR. 

d. After soldering, remove excess flux from the 
soldered areas and apply a protective coating to pre- 
vent contamination and corrosion. See Table 5-7 for 
recommendations. 

e. When removing a multiple-connection component 
held tightly in a socket, such as a vacuum tube, loosen 
it gradually using gentle side-to-side or rotary motion 
to avoid damage to the plated-through conductors. 



WARNING 

High voltage is present on the green lead 
below the attenuator assembly and at the 
terminals on the potentiometer above the 
frequency-drive casting. Be extremely care- 
ful not to touch these components when adjust- 
ing the attenuator probe with the instrument 
turned on. 
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Table 5*6. Checks Following Tube and 
Semiconductor Replacement 



Reference 

Designation 

V103 ~ 



Check 

PULSE RATE control 
calibration 

PULSE DELAY control 
calibration 

PULSE WIDTH control 
calibration 

Klystron frequency, 
current and voltage 



V301 thru -300V supply voltage 
V305 

V401 thru -lOOOV supply voltage 
V405 

V501 thru -1500 supply voltage 
,V504 

CR601 thru Power, meter cali- 
CR602 bration 

Q601 thru Power meter cali- 
Q603 bration 



Paragraphs 
5-33 ' 



5-98. COMPONENT REPLACEMENT. 

a. Remove defective component from circuit board. 



Axial lead components, such as resistors 
and tubular capacitors, can be replaced with- 
out unsoldering. Clip leads near body of de-' 
fective component, remove component and 
straighten leads left in board. Wrap leads of 
replacement component one turn around orig- 
inal leads. Solder wrapped connection, and 
clip off excess lead. 

b. Remove solder from mounting holes using a 
suction desoldering aid (Table 5-7) or wooden tooth- 
pick. 



c. Shape leads of replacement component to match 
mounting hole spacing. 



d. Insert component leads into mounting holes, and 
position component as original was positioned, DO 
NOT FORCE LEADS OF REPLACEMENT COMPO- 
NENT INTO MOUNTING HOLES. Sharp lead ends may 
damage plated-through conductor. 



Table 5-7. Etched Circuit Soldering Equipment 



Iteni 


Use 


Specification 


Soldering Tool 


Soldering 

Unsoldering 


Wattage rating: 37.5 
Tip Temp: 750-800T 
Tip Size: 1/8" OD 


Soldering Tip, 
general purpose 


Soldering 

Unsoldering I 


Shape: chisel 
Size: 1/8" 


De -soldering aid 


Unsoldering multi- 
conneCtion compo- 
nents (e.g. , tube 
sockets) 


Suction device to remove 
molten solder from 
connection 


Resin (flux) solvent 


Remove excess flux 
from soldered area 
before application of 
protective coating 


Must not dissolve etched 
circuit base board ma- 
terial or conductor 
bonding agent 


Solder 


Component replacement 
Circuit board repair 
Wiring 


Resin (flux) core, high tin 
content (60/40 tin/lead), 
18 gauge (SWG) pre- 
ferred 


Protective Coating 


Contamination, corro- 
: sion protection after 

soldering 


Good electrical Insulation^ 
corrosion-prevention 
properties 



Item Recommended 



Ungar #776 Handle with 
Ungar #1237 Heating Unit 



Ungar #PL113 



Soldapult by the Edsyn 
Company, Arleta, 
California 



Freon 



Acetone 



Lacouer Thinner 



Isopropyl Alcohol, (100% 
dry) 




Krylon 



#1302* 



Humiseal Protective Coat- 
ing, Type 1B12 by 
Columbia Technical Corp. 
Woodside 77, New York 



*KryIon, Inc., Norristown, Pennsylvania 
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5-99. TUBE SOCKET REPLACEMENT. There are 
three ways to remove a tube socket from the etched 
circuit boards: 

a. Cut terminals attaching socket to circuit board, 
remove socket, and unsolder remaining terminal 
pieces individually. 

b. Using long nose pliers, break insulating ma- 
terial of socket away from metal connectors, then 
unsolder connectors from board individually. 

c. Use a special soldering iron tip designed to heat 
all socket connections simultaneously and remove 
socket as a unit; or use a suction device (Table 5-7) 
to desolder all connections and remove socket. 

5-100. ETCHED CONDUCTOR REPAIR. A broken or' 
burned section of conductor can be repaired by bridg- 
ing the damaged section with a length of tinned copper 
wire. Allow adequate overlap and remove any varnish 
from etched conductor before soldering wire into place. 
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5-101. TRANSISTOR AND SEMICONDUCTOR DIODE 

replacement . 

a. Do not apply excessive heat. See Table 5-7 for 
soldering tool specifications. 

b. Use a heat sink such as pliers or hemostat be- 
tween transistor body and hot soldering iron. 

c. When installing a replacement transistor, en- 
sure sufficient lead length to dissipate heat of solder- 
ing by maintaining about the same length of exposed 
lead as used for original transistor. 

S-103. Q601, Q602 LIAD IDENTIFICATION. 

5-103. Transistors Q601 and Q602 are dual transis- 
tors (i.e., two transistors in one case). For this 
configuration, the locating tab which protrudes from 
the rim of the transistor case identifies the collector, 
not the emitter. 
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sz-s 



XVIOI 




HVI02 



XVI03 



XV 402 




"S5» 




XVI08 





XVS09 



•M004 



XVI04 



XVI09 



XVI06 




4-209* 






4-100* 


0* 




*4190* 


V +28* 


•M7» 




410* 


.1 ■►2B* 


426i« 


■lor ^ 30 1 


' 417* 




-fSOO» 




0» 



XV 110 



XV4C5 



0* 




Harct 




xvm 




XV 309 




XV90I 




>99» 



-800* 



-TOO * 



XVII9 



XV902 



+ S0** 




300* 





— TOO* 





all voltages DC VMLE98 OTHEmmSC NOTED. 

N/C- NO CONNECTION. 

NO ASTENiSK- MEASUR'D IN REFERENCE TO GROUND OR CHASSIS « 

• ^ MEASURED IN REFERENCE TO -500 VOLTS 
VOLTAGES ARE MEASURED WITH A VTVM. 

EQUIPMENT ACWUSTEO FOR INTERNAL PULSE OPERATION JOOO PP3» 

K) MICROSECONDS PULSE WIDTH* 10 MICROSECONDS PULSE DELAT. POWER APFlIED. 




Figure 5-22*. Voltage Chart 
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Figure 5-23. biterior View Showing Locations of Unlabeled Chassis Components (Top View) 
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P303 




Figure 6-24. Component Identification, Bottom Interior View 



5-27 





Resistance in ohms/ capacitance in mlcroforads unless otherwise noted 



screwdriver adjust 



front panel designation 






test point 



voltage regulator (breakdown) diode 



Encloses wire color code. Code used (MTL-STD-681) is the same as 
the resistor color code. First number identifies the base color, second 
number the wider stripe, and the third number identifies the narrower 
stripe. E.G., 947 denotes white base, yellow wide stripe, violet narrow 
stripe. 



7. Waveform taken with Oscilloscope adjusted for ac coupling 



8. Except for test point 23, all’waveforms taken with front panel controls set as follows: 



MOD SELECTOR - INT 
PULSE WIDTH - 10 
PULSE DELAY - 0 
PULSE RATE -200 
FM AMPLITUDE - Fully cw 

Waveform taken at test point 23 taken with front panel controls set as listed in note 7 
except MOD SELECTOR is set to INT FM. 

Voltages shown on schematic diagrams are with respect to chassis ground. 



Figure 5-26. Notes Pertaining to Waveform and Schematic Diagrams 
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0.2 MS/CM 
0.2V/CM 



Test Point 14 
(Notes 7 
and 8) 




0.2 MS/CM' 
2V/CM 



Test Point 15 
(Notes? 
and 8) 




0.2 MS/CM 
0.05 V/CM 



Test Point 16 
(Notes 7 
and 8) 







0.2MS/OM 
0.5 V/CM 



Test Point 17 
(Notes 7 ' 
and 8) 




0.2 MS/CM 
2 V/CM 




0.2 MS/CM 
0.5 V/CM 



Test Point 18, 
(Notes 7 
and 8) 



Test Point 20 
(Notes 7 
and 8) 



•J ■. 




0.2* MS’/CM' 
0.2 V/CM I 



0.2 MS/CM 
0.1 V/CM 



Test Point 19 
(Notes 7 
and 8) 




/ * .1 ■ 



Test Poirit 21 
(Notes? 

■ and 8) 




0; 2 MS/CM 
5 V/CM 



Test Point 22 
(Notes? 
and 8) 




0.2 MS/CM 
5 V/CM,. , 



Test Point 24 ; 
(Notes 7 
and 0) 



. t 



Figure 6-27. Waveforms 
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Figure 5-29. Modulator Section (Part 1 of 2) 
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Figure 5-31. Power Supply Section 
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Model 618C/620B 



# , - 

/ 1 • 



ir! > 

i 

// 



SI 

r 

I 



L 



115 VAC 






FI 



N/0 



1 



P 



/ 



£uL& 

9 9 9 9 



-^SAAr- 



R5 
46.4 ka 



N/0 



115V 



n 







T? 









tt5V 



REFERENCE 

DESIGNATIONS 


HP PART 
NUMBERS 


Cl 


0160^904 


FI 


2100^201 


FUSE HOLDER 


. I400-OQS4 


Jl 


1510-0007 


J2 


1510-0006 


J3 


1250-0083 


R1 


2100-0047 


R2 


2100-0047 


R3 


0687:1041 


R4 


07670028 


R5 


0698-3162 


SI 


310M395 


T1 


91000139 



Cl 

50 pF 






PHASE 



9 



R2 

imi 



NC 



R4 

^CW 100 kfi 



I 



cw 



/T7 \ 



I! 



R1 

mi 



p 



I . OUTPUT 
j-C TO EXT 
I ^ FM MOO 



< 



AMPLITUDE 



J1 



6.3V 



100 kn 



-^TO SCOPE 



^GND 



* The lamp is part of SI* 

** The schematic shows the primary of T1 wired for t15V; It cart be wired for 230V. 

Figure 5-32. FM Modulator 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INFORMATION. 

6-2. This sectloh contains inforniotion for orderiniV 
replaceable parts. Table 6-1 gives the meaning's of, 

■ '-abbreviations and reference designation::' used in the \ 

, table of replaceable parts. Table 6-2 is the table of ■ 
V replaceable parts and is organized as follows: 

a. Electricalassemblies andtheir componentparts . 
in alpha-numerical order by reference designation.' 

^ ^ Chalssis-mountedpar t s in alpha-numerical order i 

by reference desi^atlon. . 

• ■ c. Miscellaaebus parts. i ' , ' 

v'" ■ ■ ■' ■ 

i ;' 6-3, The 'information givsnfor each part consists of: 

a. The Hewlett- Patkai’d part nunriber.’ 

' '/ , b. Total quantity in the instrument. , , 

; ' Description of the p : ‘ 

^ Typical mariufacturer of the part, in, a; 5, -digit , 

0 code;-' j'. ' ' 

e.' The manufacturer’s number for the part. 



Total quantity for each p.art is given only once - at the 
first appearance of the part number. ' •.! 

'■ :■ ■' ,r / 

,6-4.' Table 6-3 ebntainsthe names and addresses that, 
' .correspond to the manufacturer’s co^d numbeSrs. < , 



6-3. ORDERING'INFORMATION. . , 

, 6-6. To ordeje a replacement partj address order or 
i inquiry tp-your local ■ Hewlett-Pa;ckard sales and 

service office, (see lists at rear of this manual). 

’ ' ■ * 

6-7. Specify thp follov^ing information for each part; 

'V .■ , , 

' Model and', complete serial number of 
instrument. ' 

; b. Hewlett-Packard part number. 

c. Circuit reference designation. 

, dj;. Complete description of part* 
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Table 6-1. Reference Designations and Abbreviations 

I . 

REFERENCE DESIGNATORS 



Models 618C/620B 




A 


■ assembly / ' 


F 


B fuse 


P 


" plug 


V 


B 


' » motor 


FL 


« Filter 


Q 


B transistor 




BT 


, “ battery 


J 


« lock 


R 


B resistor 




C 


, B capacitor 


K 


B relay 


RT 


B thermistor 


VR 


CP 


» coupler 


L 


B inductor 


S 


B switch 




CR 


^ « diode 


ts 


B loud speaker 


T 


B transformer 


W 


DL ; 


, B delay Une 


M 


B meter 


TB 


B terminal board 


X 


DS 


B device signaling (lamp) 


MK 


• microphone 


TP 


• test point 


Y 


E 


B mbc electronic part 


MP 


B mechanical part 


U 


> Integrated circuit 


Z 



ABBREVIATIONS 



a vacuum tube» 
n«on bulb, 
phutoccU, etc. 
« voltage 
regulator 
» cable 
■ Bocket 
“ crystal 
•• tuned cavity, 
network 



A 




amperes 


AFC 


B 


automatic frequency 
control 


AMPL 




amplifier 


BFO 




beat frequency oscilla- 
tor 


BECU 




beryllium copper 


BH 




binder head 


BP 




bandpass 


BRS 




brass 


BWO 




backward wave oscilla- 
tor 


CCW 




counterclockwise 


CER 




ceramic 


CMO 




cabinet, mount only 


COEF 




coefficient . 


COM 




common 


COMP 




composition 


COMPL 




complete 


CONN 




connector 


CP 




cadmium plate 


CRT 




cathode-ray tube 


CW 




clockwise 


DEPC 




deposited carbon 


DR 




drive 


ELECT 




electrolytic 


ENCAP 




encapsulated 


EXT 




external 


F 




farads 


FH 




flat head 


FILH 




FiUister head 


FXD 




fixed 


G 




KiKa < 10 ^> 


GE 




germanium 


GL 




glass 


GRD 




ground(ed) 



H 


IS 


henries 


HDW 




hardware 


HEX 




hexagonal 


HG 




mercury 


HR 




hour(B) 


Hr 




Hertz 


IF 




intermediate freq 


IMPG 




impregnated 


INCD 




incandescent 


INCL 




Includc(s) 


INS 




InsulaUon(ed) 


INT 




Internal 


K 




kUo B 1000 


LH 




left hand 


LIN 




linear taper 


LK WASH 




lock washer 


LOG 




logarithmic toper 


LPF 




loiv pass filter 


M 




rnim » uv3 


MEG 




meg ■ 10 " 


MET FLM 




metal film 


MET OX 




meiatlic oxide 


MFR 




manufacturer 


MHz 




Hertz 


MINAT 




miniature 


MOM 




momentary 


MOS 




metalized 

substrate 


MTC 




mounting 


MY 




"raylur»^ 


N 




nano (KT®) 


N/C 




normally closed 


NE 




neon 


Nl PL 




nickel plate 



N/O “ normally open 

NOM » nominal 

NPO * negative positive 



zero {ztto tem- 
perature coef- 
ficient) 



NPN 


B negati* -osltlve- 




negativ. 


NRFR 


B not recommended 




for field re- 




placement 


NSR 


■ not separately 




replaceable 


OBD 


“ order by 




description 


OH 


B oval head 


OX 


B oxide 


P 


B peuit 


PC 


B printed circuit 


PF 


» picofarads B 10*^2 




farads 


PH BRZ 


« phosphor bronze 


PHL 


B Phillips . 


piv 


“ peak Inverse 




voltage 


PNP 


B pDsltlve-neguiivc- 




positlve 


P/0 


» port of 


POLY 


B polystrenc 


PORC 


• porcelain 


POS 


B position! s> 


POT 


B potentiometer 


PP 


B peuk-to-peok 


PT 


” point 


PWV 


B peak working volt- 




age 


RECr 


“ rectifier 


RF 


B radio frequency 


RH 


B round head or 



right hand 



RMO 




rack mount only 


RMS 




root-mean square 


RWV 




reverse working 
voltage 


S-B 




slow-blow 


SCR 




screw 


SE 




selenium 


SECT 




section(s) 


SEMICON 




semiconductor 


51 




silicon 


SIL 




silver 


5L 




slide 


SPG 




spring 


SPL 


B 


special 


SST 




Stainless steel 


SR 




split ring 


STL 




steel 


TA 




tantalum 


TD 




time delay 


TGL 




toggle 


THD 


B 


thread 


TI 




titanium 


TOL 




tolerance 


TRIM 




trimmer 


TWT 




traveling wave 
tube 




- 


micro B 10*6 


VAR 


■ 


variable 


VDCW 


B 


dc working volts 


w/ 


B 


with 1 


w 


« 


watts ' y ] 


WIV 


B 


working inverse ; 
voltage , f 


ww 


B 


wlrewound i, 


w/o 


B 


without t 






Model 618C/620B 



Section VI 



Table 6-2. RepUtceable Part$ 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


AlOO 


OOltlMOlO 


t 




C140 


OtlO«QOtt 


1 


ClMCtTOMMO »0tU7 ♦•lOI tlVOC Otl 


Cl«t 


oiiOiiQati 




CAMCSTOMMO .OIU^ e-IQl INVDC CIR 


cm 


0t90«QQ9l 


1 


e*MctToi)>rii» .osur *»ioi totyoe cm 


CRlQI 


tiot-ooii 


1 


' DtODI-MI MCT lOOV ftOM 00-11 


ensoa 


tfOUOOII 




otooi-Mi mer loov 7 iom oo-h 


DllOt 


li«0«OM9 j 




um-ilon lie iio/ioivoe oooui t-i-iuii 




ttio*(ioo^ V 


' ■ I 


rUK ,S» tisv lkO»IUO t.IM.II Uk 




tlOQ-OQOl y''' 


1 


FUiyiNOLDM-ILOCK III flOV l«7U 


ni4a 


OilS^QMO 




MaliTOii to Ik M M:<\Ctot-lo 


m^t 


OTir-OTII 




lilllTOII 171k t« .MN 7 TCiOO-lOO 


nut 


o?iy>orif 




MlttTOII 4TIK II .HM r rei 0 y*l«O 




OIIQvlItt 




mxiToii >10 III IN ee Teiotii* 


njM 


on7«o?io 


• ■ 


NIIUTON I.IIK It ,llN r TCNOMlSt 


mk% 


OIlQvlIlt 








o7»r*ar«« 




iimroN I-Iik Ik elOi f TCiOe-too 


gll9 


OTI7«oni 




RlillTOfl I7IN t» .101 7 reiO^-lQO 


Nsift 


07I7-QI9I 


i 


MkXI70ll IlOk U .M I'UiOMlOO 


nw 


oTir»otii 


1 


MlliTOJI t7lk to .01 7 fCiOe-tOO 


H190 


0717-0111 




miXlTak 170k tk 7 TCioe-too 


ntfi 


OTir«o*n 


1 


millTQIt t.ltk tk .Ik 7 tcioe-too 


niti 


0IIU00O7 


t 


NEIIITOII tok tk Ik 7k TC1Q#-I0 


RSTl 


0717-0111 


1 


MlIiTOn I.IM It .Ok 7 rCiOi-lOO 


mu 


0717-0171 


t 


ItlllTOk I^Sk It .Ok 7 TCRO*-tOO 


mu 


MIO-alll I 


1 


kiiiiTQR alok tot tk ce rckotooi 


Rltt 


0717-0777 


1 


Riiiaroa iitk tt .lOk 7 tc«oo-ioo 


mu 


Qitt-Qosa 


1 


ktaxiTQR i.aok Ik fk 71 TCioo-io 


VI8t 


iiit-aoii 


HI 


tUII-li.lCTlQN 7111 TIXOOI 


viol 


IIII-QOII 




ruii-ikiCTiiak rail tiiodi 


vios 


tlll-ooio 




rUkl-XLICTIIQk 111X71 TllODI-OUtW 


VI04 


tm-ooio 




TUai-IWietROk IMX7A TlSODI-SUOi 


viol 


IMO-OOO? 


1 


TUIIvIkCeTRON OM 0l001«y MkTR 


IlOO 


OOllf-IOIt 


1 


•o«RD *MiM«,'r»*topa Vm 


ClOt 


otte-ooti 




'eo7AexrQk»7xQ .otu7<Miok ikvoe-.eik 


e«ot 


otio-oota 




:ciMexTQii-7xD .otu7 e-lok ikvoe 


cool 


OIIO-OOII 




:MMCI7Qk-7X» .0IU7 0 -IOt ooovoi; etl 


e«o4 


OIIO-OIOI 




; C0MeX7Qa*7XD .0IU7 e-lOt |kV8C Ctl 


CMOt 


lfOt-0117 




OXQQI-HV kicr t.lkV llOM 00«|8 


CMOl 


tlOt-0117 




OXOOI-HV kICT t.lKV IIQM Q0«|0 


OMOl 


1110-0017 


■ 


luM-iwoM lie iii/toivDc ooouo r-i-iULi 


Mot 


iiio-oooi 




7Uit .11 IIIV 01.0-RLQ l.llX.lB Ul 




HOQ-VOOI 




7uiikoLOia-iuoek loi loov t-7u 


Mot 


Olll-IIOt 




kiixi70k If lot Ik ee leiQMia 


MOO 


0717-Qlll 




kkaxtroii iitk tt .Ok 7 tcioe-ioo 


MOl 


0717-0771 




klixiTOk la.tk tk -Ilk 7 feaoMtoo 


MOI 


Q7I7-QIII 




RXixaroi i.ok tk .Ik 7 reMe-ioo 


Mor 


0717-0011 




kiaXITOII lO.lk tt .Ok 7 tCkOe-iOO 


Mol 


Qlll-llll 


t' 


iimrok iiok lok ik lekooioi 


II40I 


07I7-0IU 




RiaxiToa t.ow Ik .Ik 7 retof-too 


MtO 


0707-0711 




MlXITOII 07lk It »lBk 7 tCtOftOO 


ROlt 


0717-0101 


t 


MiXiTOR ItOk Ik .Ik 7 lOkOe-lOO 


Mtl 


It00-t72i| 


1 


ktlXirOR-TlHIl lOk ik kk BXOk-AOJ t-TM 


Mil 


0717-0170 


1 


kiaiaTQi iiik It .Bk 7 tekOf-ioo 


Mil 


0707-0777 




kiaXiTOk lllk u .IBk 7 TCPOe-tOO 


Mtl 


0707-1000 


I 


kiixaroii it.t it .ik 7 TCkoe-too 


Mtl 


0707-1000 




MiXiTOII 11. 1 It .Ik 7 TekOf-IQO 


MtT 


0717-0101 


1 


IBBXBTOk Ik It .lllk 7 TtiOe-100 


Mil 


0707-Oin 




kiBXiTOPi tk Ik .lllk 7 reoOMioo 


Mtl 


0717-0011 




PtmiTOPI lllk Ik .Ok 7 reaoe-too 


VIOt 


1111-0071 


1 


TUBt-kLieTIION 11717 7lkT0M 


V40I 


IflQ-OOOl 


1 


ruii-iLietkOk 14011 oiooi-v mlti 


V«0I 


llll-OOH 


1 


TUBE-IWICTIIQk 4U7 klktODt 


VIM 


ifli-oool 


1 


TUit»ILBCTkQk 4C1 TlSOOl 


Viol 


1111-0071 




TUkl-lUieTlQk IlHIl 7147081 



Mfr 

Code 


Mfr Part Number 


IMBO 


00411-4040 


OMOJ 


GOIlltOliiOlMIlB 


OMOJ 


COtlltOlilOlKIIO 


itiip 


OtlQ-OOil 


pane 


N70f0 


Pine 


MMfl 


70174 


itc 


oi7oe 


Ill.tOO 


iioao 


1000-0001 


OOilD 


M-i 


Olltl 


Cltot/0-7e-0TII-7 


oloia 


M>t/p>Ti>PTia‘>r 


ouoi 


BBlfU 


OIOIB 


ei>t/p«TP>im*N 


OUOI 


MIPU 


oloti 


ei»i/p»ro>iait«P 


pitia 


ei>up>TP*P7*)*a 


OlffB 


NPm/i»TP«iiPi»a 


OlffI 


NP7et/i>TP>ini*a 


PIMI 


NN7ei/a>7a<i7Pi.p 


PIPPI 


MP7ei/i»7P-iiiP>p 


OIIID 


ki-B 


PIPPI 


k77CI/l»rO-tBOO-7 


PIPPI 


NP7et/i»7o«iiPP*r> 


OUOI 


Pllllt . 


OIOIB 


CB-l/O-ro-llll-7 


OBOIB 


M-B 


11171 


7111 


MlTl 


7111 


11171 


IIPI7P' 


aaits 


111X71 


oim 


Oil 


aapip 


, D04ia-404l 


OilOiT 


VeoiiitouioxNixo 


ooioa 


coisitfliJioiMiia 


IMIO 


'otfO-OOBl 


IMIO 


OUO-OfOO 


OIOIB 


10 1014-1 


OIOIB 


10 1014-1 


71174 


lie 


oiToe 


lll.loo 


IMM 


lOOO-OOOB 


0I40B 1 


kiifoi 


OlffB 


77761/1-70-1111*7 


OIOIB 


Cl-t/0-70-4Btl-7 


OlffB 


777Ct/l-ro-iiOI-7 


OlffB 


777Ct/l*ro-Vllt-7 


ouoi 


kio:oi 


OlffB 


M77Ct/l-ro-tBQO-7 


OIOIB 


Ci-t/O-70«O7ll-7 


OlffI 


777CI/t-70-tl01-F 


: QI70D 


|XOBk-kB0»10l 


OlffB 


777CI/a«T0-BIII-7 


' OIOIB 


CI-l/O-70-tlll-7 


OlffB 


777Ct/l-70-Bl0t-7 


OlffB 


H7TCt/l-T0-Bt0t-F 


olifi 


eo-t/i-yo«aaot»F 


Ollfi 


eo-t/a-70-iooi-F 


OlffB 


777ei/l-70-IXtl-F 


11171 


tlHBT 


toilo 


ilill 


OOB7X 


ltJ7UFtao) 


11171 


4C0 


11171 


IIHB7 

i 




See introduction to this nection for ordering information 













Section VI 



Model 618C/620B 



Table 6-2. Replaceable Parts 



Reference 

Designation 





HP Part 
Number 



mmm 

0lt0»Q9ll 

0U4»0tSI 

4110 -eoii 

H0U9014 

tf0t»00lft 

•llOvDOIT 

tt?0»QQI« 

•I70«04|t 

ltt4?D9li 

uaa»B«ai 

D7IT-0174 

Q7l7*pl7i 

0717-0111 

0717-0771 

07l7e01i0 

0717-OHi 

OTIO-Otll 

0717-0071 

0707-0700 

0707-0777 
ltOO-1701 . 
0707-0701 
0777-0001 
0771-0007 

0707;0I07 

0707-0071 

0000-0101 

t0iJ-b07l 

1040-0001 

loil-eooo , 
1011-0001 



1001-0041 

lOOl-OOlO 

1014-0111 

t0|4-Q||| 

1014-0001 

0707-0417 

0717-0417 

0717-0417 

07I7-04IO 

07I7-Q4I1 

0717-eilt 

0717-0440 

0717-0101 

0717-0001 

1100-1771 

OOOli-OOH 

000I0-I070 

OlOO-OIOI 

tOOl-0141 

1001-0010 

1001-0110 

0717-0110 

0717-OHI 

0771-0000 

0777-0001 

1100-1114 

Il00-ltl4 

0717-0111 

IOtt-0041 

llOO-OOlO 

OOOII-OOI04 

tOOl-0410 

lOfll-OOlO 

lOOt-OOfO 

1001-0010 

lOOt-OOJO 







Description 


Mfr 

Code 


Mfr Part Number 


•OmiO tMIMILTselllO Vfl 


11X10 


Q04I4-X0I9 


64 P4C|Tai-7M0 «01U4 O-IOI UVOO 6111 ' 


0X40J 


COIIAIOIJIOXMIII 


eoMeiTOR-riD .oiur o-ioi iKvoe eio 


OXIOJ 


COIlAIOiJIOIMIIX 


eAPAei7QR-rxtt eoiur #-m oooooe ciii 


11X40 


0190-0091 


eooAciToii-rxD .oiuo o-toi iNVoe cut 


11X40 


mo-ooox 


eARAexroR-FXD .oiur f»ioi loovoe eio 


aixio 


OllO-OOli 


OIOOI-RV Met INV 40QH 00-10 


01716 


M4X04 


DiaeieHV mcT mv lotM De*i« 


01716 


NRttt 


kAMalUH *ie ISI/telVOe ttou* TelelUll 


7X174 


Ate 


eOM-IMXIWlIRl ilAO 


014X4 


IO-900-4IAI/XA 


Ouii .14 4I0V f4tT»llO Ullx.il Ut IIC 


0X706 


ita.ioa 


XUIIHSLOIII-RlOeR 114 0I|V t-7u 


fixio 


1X00-0004 


XtlllTOII 47.101 IR Ce TCROHli 


01404 


44X701 


iiixiioR 47IX II .IN 4 retot-ioo 


OlOOl 


Mf76UI-70-X7ll-7 


illXITQII 47IR It elN 4 TtlOMlOO 


olttl 


NRTei/i»Ta«*rii.R 


millTQII lOiX tt elN 4 YCMO-IOO 


el««l 


41761/1-70-1011-7 


XtlllTOII 4••lt It »IIN 4 T6404-IOO 


01X14 


ei-l/X-fO-l41l-7 


RiaiirON t-IM It eft 4 TClOO-lOO 


oaooK 


N77C|/|-7C-|I0X-7 


RiiiiTpn tk^iN It .IS r reste«iaa 


OlOOl 


47761/1-70-9011-7 


illXITOt 9I0R It It C4"T6iO-n4 


OHIO 


Pet-RSOI-R 


iiixaroR i.im it .in 4 76404-100 


OlOOl 


4776I/I-70-I10X-7 


tiiiiToii ttiK It .UN f res«»«to« 


OIXII 


Ci»l/X-70-X79X-7 


tiitttat tut It .MN r TeMe*ti« 


iStll 


el>l/««T0.|||l>R 


Rlllirfl1t-7tMt IQR It xi IIBI-4DJ l-TIt 


017X0 


llAlM-MlO-iOl 


RIIX470II 6I1N It iilt 4 76407-tOO 


01X11 


69-1/X-70-4II1-7 


illXITOIt 7ft lot 7t MO^retOf-IIQ 


OlXli 


rRr-r>iia*Tiai«K 


RIIIITBR 19R flit «N NO TCeleMft 


Olxii 


7M-X-I90-IOOI-R 


tlOllTDR l»R It ,l« P TCMeelOft 


OlOOl 


NFTei/i.Ta.iaai.i' 


NIIIOTOR ItllH It .IN ? tCMt.tOO 


OlOOl 


NRTei/i.Ta.iita.p 


XIIXI70t 47 r lot 7t MO '6404-lfl 


01X14 


777-7>l90-X7Bi-N 


rUII-ILieTMON IIH47 4147001 


U|t> 


itHt? 


TUil-lllCritOM |4I14 DIOOl-0 XliTM 


ixilo 


9X91A 


TUII-IWICTMON 4IJ7 4IMT00I 


otin 


aumriat) 


7UII-liieT40M 464 TiXQOI 


Util 


46X 


I04MD 4i4IMIL7^ 40X14 N0NXTO4 4X41X4X14 


lUtl 


00414-411 


OXOOI-lNM |,ttv II 00-7 4D4,I| T6t-^000| 


010X4 


it 10019-01 


OXQOI-llft 444 IDOV 10044*00-7 


lixio 


1901-0019 


T44MIX4704-l>it4L. M4N 40i7i0MX 


11X40 


I49X-0III 


r44MiUr04-DU4L M4N 4047IQMX 


ilxlo 


IMI-Otll 


r44Nilir04 N4M ft 70-10 XOtiOOXX 


laxio 


lliX-OOOX 


444X1704 left It .lilt 4 TCHO-lOf 


oiaoi 


4X-|/4.T0-t9QI-K 


411X1704 4«7IIC II «1H4 4 tOfOO-lOO 


OllOi 


ex-l/i-70-X7il-7 


411X4704 4.7411 tt .tllN 4 7etfO-IOO 


olioi 


C4-I/I-TQ-XTI1-7 


411X4704 MIR It .laiX 4 76x04-100 


OllOi 


CX-l/l-TQ-Xitl-7 


41111704 I4.XH II .HIM 4 7CiOt-100 


OllOi 


CX-t/l-TO-IXII-7 


414X1704 XiOR It .14 4 76x0f-|00 


OlOOl 


M7761/|-7g-ll0X»7 


41414704 iOR It »iai4 4 76X00-100 


OIIOI 


64«t/4«r0-l00l-7 


411X4704 itlR 11 .14 4*76x00-100 


OlOOt 


M7761/IAY0-II1X-7 


41414704- llOR It »I4 4 76xO«-IOO 


OlOOl t 


M7761/I-7D-I10X-7 


4I4X4704-Y4N4 fOO It M4 TOX-AOJ 1-74M 


017X4 


11X17-710-901 


40A40 Aii|MiUV»KL7474QM XQ0UU704{0tl6> 


lixio 


00414-4074 


I0I4D A44IMILV»R17I74QM XCDUUA704CII04| 


IIXIQ 


00414-4074 


64446X704-4X0 .0104 t-IOI IRVOC 614 


lixio 


0140-0149 


0X00I-XH4 tOOV It ODxt.lx 76xx.000| 


016X4 


ill9il-IXX 


DX00I-4H4 4167 iOOV 7I0MA 00-40 


01716 


MMOl ’ 


0I00l-i4l76HXMi 4007 10X4 00-14 


14X10 


looi-oilo 


414X4764 I.IM tl'.lR 4 76x07-100 


OlOOl 


M776I/I-70-II0X-7 


4IIX4T04 iilR It .94 4 76x07-100 


OlOOl 


' 47761/1-70-1X11-7 


414X4704 4XR lOt «4 MO 76407-110 


OXXII 


: 774-A-I90-4X0I-R 


414X1704 79R lOt TN MO 76x07-190 


01X14 


777-7-190-7901-R 


4|iX4704-74H4 lOR lOI 66 704-ADJ I-7RM 


OI70J 


U7M-X9 


414X1704-7444 |0R lOR 66 704-A0J 1-744 


0170J 


U74-X9 


414X4704 lilR It .94 4'76xl7-100 


OlOOl 


47761/I-70-1I1I-7 


7U4I-III67404 7401 74X001 


OlOIA 


7401 


I06NI7-7UII 9-6047.14-41 0X4-4UD4 


0X904 


I1I-49-II-0I4 




14X40 


00414-40104 


6X00I-M4 '4167 4007 l.f A 


010X4 


941144-11 


0X001-44X764X49 407 lOOMA I4| 00-7 


14X40 


1901-0090 1 


DX0QI-4NI76HX44 107 lOOMA 144 00-7 


14X90 


1001-0090 J. 


DIQ0I-M7 4167 |KV 400MA 00-10 


01716 


47X94 


OXOQI-MV 4167 IKV 400MA 00-10 


01716 


M7X94 



See Introduction to this section for qidetins Information 
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Model 618C/620B Section VI 



Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


mqi 


iito«oioi 


I 


Full l«lt IfOV SLQ*HO laliaell UU SIC 


OAAiJ 


HD)l»t»|/|A 


NMOl 


ttt0«Q|l9 


1 


FUilHOLDIR»CLIR TVFC .aaO^FUIt 


lUlO 


tito«oaii 


MMOI 

■Ml 


Ilt0»0ltf 




FUllHQWQIR-CUXF TVFK •Ill-.fUU 
ROT miiRio 


liAio 


iuolioiit 


fiat 


iiix<0lii 


1 


riARIiaTOR FRP it TO*at FDoU FjillMIt 


eiiiA 


INIIII 


MOl 


IIOO»OIOI 


t 


RliliTORMVtR CONTROL. HR 1 III UN 


OIAIJ 


AN 


M0» 


0MQ»i?i| 


a 


RliiarOR I70N tOI IN CC TCsOtill 


OliOl 


lllTil 


MOI 


SkOTMIII 


1 


RimrOR i»IR 101 elN CC ICsOetiT 


oiioi 


litlll 


VM«I 


Ifiiotit 


1 


Diaai^lNR TeiT II D0»| FOO.is TClfelll 


oiaai 


FlTMi 


■MO 


OOtlMtO?? 






IIAIi 


OOilitlOTT 


tilt 


ouo«atio 


1 


MMCtTOR^PiiB .•tur *-u SMvee NieAi»ro 


IMiO 


DIIO-IIIO 


cut 


BU9>ll0t 


a 


eaFACITQR^FXO tTFF fm%% lOOTOC 


iiua 


Qiiouaoi 


eii? 


OUO-Ollt 




C*RMIT0*«PXB trtRR Mil IMVOC R|M 


Till* 


DNilFITUOIOONVICR 


cut 


OltO«IIOt 




caFaexTORvFxo irFF’t»ii loovoc 


IHIl 


OllOtllOl 


eii«s 


Ol40aOIOt 


5 


CAPAC!TOR-FXD 27QPF 4-^5% 5QOVOC MICA 

•FACtORT CIWICTIO FARf 


72136 


DH15F271J0500WV1CR 


Clio 


OUOoOttl 


1 


eiPWlTBIoMB •TOIM t*IBI IMVBC H|C* 


Till* 


DMiar*TiKasaaNviCB 


cm 


OUOelllO 


MMCITBMIXD .SlUl MU IMVBC H|Ut*TI 


liiii 


oiiotiiii 


cm 


ei«Q»eiot 




CAFACXTOR^FKO ITOFF mU IOQTOC N|CA 


Tiili 


ONIIFITUOIOONTICR 


cut 


0U0»II0« 


t 


CAFACXTOR«FllO IOOFF t*ll lOOVOC RlCAflfTO 


Hilo 


OllOtItOi 


cut 


OliOoOIOt 




eu*etrBR«ixB iraif mii totvBC mic* 


TItli 


DNIlFtTUelDQRTICR 


cue 


OUO-IIOi 




eAFAei7QR»FN» lOOFF IQOVOC M|CAO»TO 


iMia 


OllOUXOl 


Cttft 


itoi»ooii 




BISBI»lNI| rICT «MV mm BO>|f 


0I7IC 


NFIfl 


cnioi 


tfOUQOtt 


t 


DIBBIoBRITCHINi MOV lOH* tlONI 


ia«aa 


iioi-oon 


LlOl 


6I6Q-60A 


1 


COIt^ RF ^350 HM 


’2B4BD 


61flB>6QA 


RI34» 


Q690-33Z1 


1 


RESISTOR 3o3K 101 IW CC TC=0>64; 
>»FACTORY SELECTED PART 


QIGOC 


CQ5321 




0G90-1221 


5 


miBTBR I. 2 K MB IR CC TCMURT 


OIIOI 


GB1221 


RI45 


Q695-1Q51 


5 


ttiiiroR lOK III IN CC rctoetiT 


auat 


HB1031 


•!■• 


eo«i«tioi 


a 


RlillTOR IIOR tOi IN CC TClOmi 


OIIOI 


<al■•l 


R|«t 


OttO«l7M 




RlilirOR ITqR tot IN CC TCnoaUI 


alia* 


111711 


■110 


a»*9>ii«i 




RliliTOR nOR ION IN CC ICnOaIII 


OIIOI 


IBI*»t 


till 


Otfiellit 


■1 


millTON t»lR tot IN CC rCMtlAT 


OIIOI 


iiiiii 


mii 


OOOI'IIII 




RcmroR a»aR lot in cc tcnohat 


OtiOO 


•■■111 


tiis 


otfooim 




RlillTOR ATOR lOt IN CC TCBOfili 


OIIOI 


IM7II 


itH* 


0t90«l7n 


i 


RiiiiroR 1701 lot IN ee TCioiiu 
sFACTORY ICWICriD FARt 


OIIOI 


iiiTii 


Mtit 


otM-tm 




RtiXITOR I7R lit IN CC 76 nO#7AI 


OIIOI 


IMTII 


ilfT 


OMOvtill 




RlillTOR t.lN lot IN CC TCi0elA7 


OIIOI 


lltiti 


tuo 


otiieim 


« 


RlillTOR »R lit IN ee TCtifTII 


OIIOI 


Nlllll 


tut 


Otilenil 




RlillTOR IIR lot IN CC TCNOfTII 


OIIOI 


HBiaai 


nut 


H«0»t0il 


i 


RlillTOR IN lot IN CC tCNOtlOOO 


OIIOI 


llioll 




0tt0»«7ll 


1 


RliliTOR I7R lot IN CC TCiOeTAB 
tFACTORT ilLICTIO FAR? ' 


OIIOI 


111711 


tUr 


OtfO-iTlI 




RlillTOR I7N 101 IN CC TCNMTil 


OIIOI 


IMTII 


Utile 


fl*n«to«i 


1 


RlillTOR loot lot IN CC TCioelil 
tFACTORT miCTIO FART 


OIIOI 


illOil 


mit 


OttO>«?t| 




RlillTOR ITON lot IN CC TCeOtiil 


OIIOI 


IMTII 


RUi 


otto^itia 




RliliTOR IION lot IN CC TCMtiii 


OIIOI 


litMl 


Rtit 


OttO-IMt 


1 


RlillTOR IRON tot IN ee TCtOtiOi 


OIIOI 


illMl 


Rin 


otfo«mi 




RlillTOR ITN tot IN CC TCtOtTil 


OIIOI 


OMTIt 


mn 


tt90«4?lt 


t 


RlillTOR leTR lot IN CC TCbOAMT 


OIIOI 


IMTII 


Rifi 


OttOeilSI 




RlillTOR ATN lot IN CC TCsOtTII 


OIIOI 


IMTII 


HIM 


Ot90»4lll 


t 


RIIXITOR t.lR lit IN CC TCNOHAT 


OIIOI 


liiitt 


m«t 


Ottl«l»t 




RlillTOR JIK lit IN CC TCROtTii 


OIIOI 


Hiaiii 


Rti? 


0t90«lllt 


7 


RlillTOR UIN tot IN CC TC»OAIOOO 


OIIOI 


iiiiii 


iin 


OltO«IOIt 


i 


RlillTOR ION lot IN CC TCiOtTil 


OIIOI 


iiioai 


RIOT 


OtfOMfill 


1 


RlillTOR iglN lot IN CC TCNOtiAT 


OIIOI 


oitiii , 


RIDi 


•tioviaii 


1 


RlillTOR UN lit IN CC TCaiiTil 


OliOl 


iiiiM 


Rlii 


OUT^OSOf 


1 


RlillTOR lUiK It »IN F TCROtvIiO 


Olift 


NFTCl/l*TO>llfMF 


RSIT 


«7SV010T 


1 


RlillTOR atlN It »IN F'TCiitMOO 


OIMi 


MF7ClFI<»TOOiai»F 


RSII 


07IT»O|I| 




RlillTOR ant It .IN F TCsit-lOO 


Oliit 


RF7et/l»TOOfia»F 


itooo 


OOtlivtOTi 




iOARO AIIINiLTp ROOULATOR 


IMIO 


OOilMIOTI 


eiQX 


OttO^IIIO 




CAFACITOR^FRO .0|UF t«lt lOOTDC NICAOtTO 


liAio 


OllO^ttiO 


CtiSe 


0l«0»0t«t 


1 


CAFACITOR«FXO ITOFF e»lt lOlTDC N|CA 
tFACTORT ICLICTIO FART 


7IIII 


DNHFITUOlOONTICR 


ClOle 


oiooooitr 


t 


CAFACITOR^FRO HOFF t«lt IDOTOC NICAOeTO 
tFACTORT ilWCCTIO FART 


TIIII 


DNIlFHWOaOQNTlCR 


caol 


OIIOMIII 


1 


CAFACITOR^FRO lOOOFF Mil lOOTOC 


IMIO 


0110*1111 


Clot 






CAFACITORtFRO .ilUF M|t lOOTOC NICAOtTO 


IMIO 


0110*1110 


CtOT 


OltO^llli 




CAFACITOR-FND IOOOFF foil lOOTOe 


; aiiio 


0110*1111 


csoi 


OttO»SI9| 


t 


CUFACXTQRtFMO UOOFF ♦•It fOOTOC 


IMIO 


oiiOtMia 


eioi 


OUO>llll 




CAFACITORtFRO liiOFF ttlt lOOTBC 


IMIO 


OtIO-llti 



See introduction to this section for ordering Information 




Section VI 



Model 618C/620B 



Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


CtIO 


oimiiio 




C0tAeXT0l*lNl pOlUT fll leOVQC NXC00«70 


IMIO 


0110*1110 


cm 


ouo»iioo 




C0MeXTQI*7}|(l Eoool ♦*•« loovoe N|C00*70 


IIAiO 


OUQ-ilOA 


cm 


eioo*oitfl 




C0mCI70l*FID lOOF f*lt XOOVOC 


Tint 


ONIRIIRRJRIRORVICR 


cm 


OIOO«OIOt 




eAFBeiT0l*FKtl IFF e»|0I IQOVDC 


71110 


OKlSCQlQKOlaOFyiCF 


Cll« 


oioooim 


1 


C0MCXTOfl*FXII BOFF F*II lOOVOC 


ritit 


eM|»RRRJOlRRRVtCR 


ctu 


OUO»IIOO 




C0FAeXT0l*FXD I7FF XOOVDC 


woo 


0140*1100 


CUT 


0100*1100 




COMCXrOMFlO lOOFF O*!! lOOVOC W|C00f70 


tOiOO 


0100*1101 


cut 


0100*0100 




cAFoexroi*Fxo itoff f*ii loaoec oieo 


71110 


iKuiiruaiooFviei 


Clio 


0110*0071 




CAFAC|T0l*FXD OOOFF e*BX IKVDC Cll 


liolo 


0110*0071 


cut 


0100*1110 


■1 


CAFACXr0F*FK0 pOlUF e*|« lOOVOC FXCAOeXO 


tIRRo 


0140*1110 


cm 


0100*1! 10 


■l 


CAFACir0F*FXD .OIUF t*U lOOVOC FICAOoTO 


IIOIQ 


0140*1110 


cut 


0100*1110 




CAFAexrOF»FXO pOlUF Mil loovoe mCAO«70 


tiRCe 


0140*1110 


cm 


0101*0117 




CAFACXTQI*FXD UI7FF t«lX lOflVOC FICA 


Tim 


OF|oiui7iioiooFyici 


:ici 


0100*0111 


■l 


CAFACXTOF^FxD ellUT F* 10 t IpIKvOe 


IRRRR 


0U0*01M 


PtOl 


ooto*iiii 




IIBXirOI I«|t 101 |W CC TCOOOlOQQ 


euol 


RltRRl 


fuel 


0010*1111 




FiOXirOI I.IN lOB IF ce tcsouqoo 


OlOOi 


BRtlSt 


IIOI 


0ttl*«7ll 


1 


IIIXITOF 071 lot IF CC 7CS0070I 


moot 


HRRTlt 


HOI 


0000*1111 




FlIXirOF l.lll lot IF CC TCSOelOOO 


. OlOOl 


RRtRBt 


mot 


0000*0711 




IllXItOt AtK lot IF CC TCtOeTOl 


oioeo 


RRR7II 


mot 


0000*1001 




IIIXITOF lOOK lot IF CC rCtOTlII 


otooi 


liiom 


mor 


0001*1711 




FkBXITOF I7N |0t IF CC TCiOeTOI 


oiooo 


RRITII 


mot 


0000*0701 




illllTOII «70K 101 IH ce TC«««III 


9U0I 


IM701 


met 


0000*1001 




RlIXITeR lOOR lfl« IN ce TeR>*ll| 


oioai 


null 


mto 


0000*0711 




FlllirOF I7F tot IF ce TOIOtTOI 


RttRR 


RRR7SI 


mil 


0000*1011 




FiiiiroF IF lot IF ce Tcsooioeo 


OlOOl 


' RRtOtl 


mit 


jooi*oiii 




IIIXITOF IIO lot IF ce TCsoellO 


OUOl 


114011 


mil 


OOfMBlt 




•lIXiTOF UK lot IF ce TCfOtTOI 


OtkOR 


NtlRlt 


mit 


00tj»101l 




FCIIIT8F lOK lOt IF CC TCFOtTOI 


OIAOI 


NRialt 


mio 


0000*0711 




RIMRTOR ••TR l»» tH CC TCR^«MT 


OlOOl 


OiiTlI 


mil 


0000*1711 




FIBlireF K7K lot IF CC TCOOTOAT 


OUOl 


•11711 


mil 


0001*1711 




IIIXITOF 17K lot IF ce TCFOtTOB 


OUOl 


FIlTll 


till 


0000*0711 




IIIXITOF A7K tot IF ec rCiOTTOI 


OUOl 


III71I 


mil 






IIIXITCF 1 «IK lot IF CC tesOTOOT 


OUOl 


RRtItl 


mil 






RIIXRrOR'RTtR U* IR CC TCR»*III 


OUOl 


•14711 


IIU 


0000*1111 




IIIXITOF lOK lot IF ce TCsOTTOI 


RURR 


RItRII 


miT 






IIIXITOF lOK lot IF ee tClOtTOl 


RIRRR 


RRtORI 


mil 


0000*1111 




IIIXITOF uiF lit IF CC remoiooo 


OUOl 


RRtRtI 


mit 


0000*1011 , 




iiiiiroF loK lot IF ce TeiooToi 


RIRRR 


moll 


mio 


0000*1111 




IIIXITOF IpIK tot IF CC TCOOtOAT 


OUOl 


RRliRt 


mil 


0000*1701 




IIIIITIF I70F lot IF ee TCtOTlOi 


OUOl 


RRI7RI 


mil 


0000*1111 




IIIXITOF IplF lot IF CC reiOOlOOQ 


OUOl 


RlIRRt 


mil 


0001*1111 




IIIIITOF 111 lot IF ee TCFOOTlI 


OUOl 


HRIlll 


miT 


0000*1711 


1 


ICIIITOF 170 lot IF ee TCfOtIIO 


OUOl 


RR271I 


mil 


0001*1011 




IIIXITOF UK lot IF CC TC«0#7AI 


OUOl 


HRIRSl 


mit 


0001*1011 




IIIXITOF UK lot IF CC TC«OT70I 


OUOl 


hRIRII 


moo 


0001*1011 




IIIXITOF UK lOt IF CC rCsOfTOl 


OUOl 


HRlRIt 


moi 


0000*1001 




IXIXITOF UOK lot IF CC TGOOtOOI 


OUOl 


RRlRRt 


mil 


0000*1101 




IIIXITOF UOK Ut IF ec TCiOtOOl 


QUO! 


RRIIRI 


moB 


0000*1111 




IIIXIIOF IplF Ut IF CC rCaOTUOO 


OUOl 


RRIIRI 


mot 


0000*1101 


1 


l(•llT 0 F loK Ut IF ee rcooTiii 


OUOl 


RRIRRl 


mit 


0000*1011 


1 


IIIXITOF UO ut IF ec TCSOTIIO 


OUOl 


RBIRIl 


mtt 


0000*1111 




IIIXITOF UIK ut IF CC TCFOTOAT 


OUOl 


RRilRI 

L. 



See introduction to this section for ordering information 
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Model 618C/620B 



Section VI 



Table €-2. Replaceable Parts 



Reference 


HP Part 


Designation 


Number 


CHASSIS PARTS 




Bt 


IIOOpOOII 


0101 


OIOOpOOII 


CiU 


OlOQ-OOtO 


eiat 


OIOOpOQBI 


esii 


0100»0007 


ctu 


OlOQpOin 


ctl7 


oiogpooit 


ein 


QIOOpOOOI 


CIOI 


0170-0011 


etoo 


oiaopooot 


et^f 


0170-0010 


CSM 


oiio-0010 


eni 


Diao-ooio 


en» 


OlOO-OOti 


etoi 


OlOOpOOit 


eooo 


OIOOpDOOI 


CM7 


0100-0071 


eon 


0100-0001 


coot 


oiaonooi 


cm 


oiBo-oen 


cm 


oiio-oon 


eio« 


0100-0071 


Clot 


OtOQ-0071 


cool 


oiao-otaa 


CTOt 


0100-0101 


CHOI 


IfOI-OOlO 


eiooi 


00010-010 


DIOO 


BlOO-OtOO 


FlOl 


IllO-OOIt 


rtot 


lllt>0SS* 


' 


iiiono7o 

1100-0090 

1110-0101 

IIIO-Q107 


Pilot 


ttoo-lltl 


4101 


OtOI-lOT 


JtOi 


OlOl-lOU 


ilos 


. OtOB-lOO 


4100 


OlOi-IOV 


4101 


1010-0110 


4100 


tIBO-Otll 


4101 


Illl-Olio 


4X01 


Illt-lOXO 


not 


9170-0019 


HOI 


tllO-1177 


PSOI 


1011-0191 


01 


1011*0111 


III! 


1100-0019 


Hia 


0100-0009 


HIS 


1100-0019 


into 




III? 


OlOO-OOOl 


nil 


oloo-ooal 


Olio 


1100-0017 


0107 




OIU 


aioQ-ooai 


Oil! 


1100-0011 


0101 


1100-0017 


OlOt 


0090-1011 


0170 


llOO-OOli 


0171 


0091-1111 


0171 


0091-1011 


0171 


tioo-oon 


0|70 


OIOO-01I7 


0171 


iloo-ooti 


0170 


0091-1711 


0177 


0091-1701 





Description 


Mfr 

Code 


i 

] 

■ ' i 

lOTOI-lC XNO IHAOKD-P IliV 1170-M*! 


lino 


COMCXTBl-m .OIUF 9-IQl IHDC 9M 


0AI04 


eOMClTOI-PIlD »1UP 9-101 IHVOC PM 


00IC4 


ClMCtTQI-PXO eOlUF e-lQX IIVOC PM 


00104 


ClPlCtm-PVD elUP 9-101 OOOVOC PPI 


OOOBO 


COPlCXTai-PM .OIUP 9-foi lelivoe 


IBAIO 


copieim-pxo «iup/.iup en-ioi iivoe 

. eiPlCXTOP-MD •OIUP 9-101 IKVOD PM 
CAPACITOR-PKO |I0UP 9-101 I0Q7DC P0L7I 
CAPACXTai-PXO lOUPill-IOl 1Q9DC 01 


eni4 

0AI04 

liABO 

01104 


copoexrQi-Pn «iiur e-ioi looyoc pol 7 I 


lino 


eoPACxroi-PxD ioup9io-ioi none aw 


lino 


CAPACITOI-PKO IQUPlIO-tOl ISoyOC Ak 


tino 


CAPACXtOI-PXD 10UP910-101 llOVDC Al 


inio 


CAPACITOI-PID 100UP971-I01 llOVOe Al 


lino 


eAPAOXTOI-FM II0UP971-I01 llOVDC Al 


lino 


CAPACXTQII-MD lliP 9-101 IKVDC NIT-POltl 


lino 


CAPACXTOO-PXO II0UP971-I01 IIOVOC Al 


lino 


CAPACXrai-PXD lt0UP971-IOl iiovdc ai 


lino 


CAPAcxrop-Pxo 10UP910-IQ1 noyoc ai 


lino 


CAPACITOl-MD 10UP910-IOI MOVOC Al 


lino 


CAPACXtOlt-MD lUP 9-101 IIVOC HIT-7017C 


lino 


cAPAcxroi-Pxo luP 9*101 iPtvoe nr-Poi?i 


lino 


CAPACITOI-PMD I100UP9IO-I01 lOVOC Al 


lino 


CAPACXTOI-PNQ .OIUP 9-001 IKVOe CM 


lino 


OXOOI-PHI PICT Boot OOOMA 00-|9 


oiTie 


DITietOP AOIIMllf, lOlONCTIP 


lino 


lAPp-llOP AlH IllAlOlVOe I.MA T-I-IUIB 


lino 


PUII lA ifOV IIO-IIO I.OlN.ll Ul , 


onoe 


{POP Illy OPIPATIONI 

puic i»OA iloy iiQ-iio l•ll»^lB Ul xce 


00004 


{POP tloy OPIPATXQN) 
PUIIHOIDIP-IXTP POiT lOA 1007 Ul/XCC 


eoToe 


NAOKIPtPUniP I/O* 00 


00004 


pyiiHoiDSP-ixTP P0I7 ui/xie •nxuHPUBi 


lono 


PUt^ NIX iXNllf CPAPPIP l/l-IO THPIAO 


71911 


PXITIP^ PPI 


ilolo 


CAilI» I7NC XN 


lino 


CABII, OVNC OUT 


lono 


CAill^ 1X7 POO 


iioio 


CAllte DllOriO ITPC OUT 


lono 


eOPNICTOP-PP ti PIN Ml HOll PP 


lOOlO 


connictqp-pp h Ptn on hoii pp 


lino 


CMNIC70P-AC PPP HP-1 PAll Pll-HTB . 


OlOll 


COMICTQP 7-PXN P HIXAIQHAI 


oiooi 


COPX-OHXIlOXHi BIAO 


OIIOI 


PITIPIO-Ill HA 


nno 


CONHICTQP-PC IDll ll-COPr/'*OP 1-PBP 


01191) 


TPAKOIOTOP PNP IX 70-1 PDlllOM PTUMX 


lO^IO 


PIVAP eOHP 1X1 MMOHM 101 IIP IP 


K«l0 


PL XITOP-VAP COPTPQl CC HOP 101 IXP 


OIMC 


PIOXOTOP-yAP COPTPOl ce BIOP 101 IIP 


OHM 


N.ieP, PAPT OP Pill ‘ 

PIBXBTOP-VAP COPTPOl^ Ce I.IP |01 L|P 


OHM 


PBIXITOP-VAP eOPTPOli ce U9P toi IIP 


OIIOI 


PltXBTOP-VAP COPTPOl CC IP 101 lOCM 
PaO.Pe PAPT OP Pill ApO Pill* 


OHIi 


PI0XB70P-VAP COPTPOl' CC t.lP tOl IIP 


OHM 


PBOXOTOP-yAP COPTPOli CC OOP 101 lOCP 


OHM 


PBBXtTOP-VAP COPTPOl' CC IP 101 lOCP 


OHM 


PBtxirop loop 101 IP CC rciotiio ■ 


OIOOI 


PIOXOTOP-yAP COPTPOl CC OOP 101 IIP 


oliii 


PIBXITOP IIP 101 IP CCTCS09T01 


OIIOO 


PMIITOP IIP 101 OH CC Tee0970B, 


01000 


PliXiTOP-yAp COPTPOl ce lop in ixp 


OHIi 


PIVAP loop OPP 101 IN 


nno 


PIBXlTOP-yAP COPTPOl ce lOP 101 IIP 


OHM 


PIlliTQP 9,TP 101 BP CC TC90909T 


OIOOI 


PIBXITOP 9,TP 101 OP ce rC909097 

' 


01000 



Mfr Part Number 



I1I8«0QU 

CPIiltUlltK 

fOPIU 

e^iiiiitiuK 

PIQNTIOIK 

OUQ«Olf| 



Qiro-oost 
lftDtOft 0 AIOCe« 
oiro«oo» 

alia«ooi« 

0tlO«OOi« 

oiio«Qaa« 

oiaoooal 

oiaooaaa 

Ol4O«O07i 

Qll0a«04i 

0II4-00U 

otio«oot« 

oiigooaa 

oua*047i 

QU0»047f 

omooiaa 



osiiiiiii 



^9X )>W10 

14f00l«9|g 

BIO 

Btl«»OI4f 

9Q1»Q7Q 

«tQ0»ll«i 

iiii-ur 

ll•l•l4a 

ltll»UI 

ItIMUV 

tilB» 0 |ll 

lllBvOIM 

4CI6 



lllB*tl77 

9lp|9ll«mi«0B 



iioo«goM 

no 

no 

noei«a»i/«MPiiotpK 

nBC|p|p|/IM«|l0|pK 

iio 

nQea*i*i/iiM«nftipN 

no 



IIOOpOUT 



See Introduction to this section for ordering Information 













Section VI 



Model 618C/620B 



Table 6-2. Replaceable Parts 



Reference 

Designation 


HP Part 
. Number 


Qty 


D^ription 


Mfr 

Code 


Mfr Part Number 


mu 


i|ll»l|ll 




eONTROW CC lOR 1(1 klN 


Ollll 


110 


HU 


IM?»IMt 


1 


•IIIITOg too IQR elM CC TCoMllf 


mot 


IttOII 


mflf 






RiiiaTBii i.iK tat I* ee tca««aa? 


01101 


Olllll 


g|0f 


anv-oatt 


1 


iiiiiTOi lit It f Teom-too 


OlMC 


|4g7ei/l*T0*lllg*g 


mu 


•uTmtii 


1 


RiiiiTM iiH tot iU ee Teaaatota 


mot 


IttlOl 


RlU 


•m-oiai 


t 


gllllTQt li.lR It ftlllt P TCbOMIII 


QUO! 


ee 


mu 


OIITMTII 




miiiTQt im toi .ii CC tcmom 


ouot 


104741 


*«ia 


Olirmfii 




miiiTQg am 111 .iM cc Tcmaii 


OUOt 


lUTOI 


illi 


Oil?MT«t 




aiauTe* au« let .fii ce reaMiu 


01000 


IM74I 


mi4 


Oil?«g?«l 




RiiUTot #ToK It! .It ee TeM«iat 


01000 


114741 


Mil* 


OTIUOOfI 




gciiCTat miR It It Mt TCgiMioo 


oimt 


gg*ll 


gitr 


OTiimoff 




gllllTOi •SIR It tt to tCMf-IOO 


’ omt 


Fg*M 


mie 


OTirmifi 




miiitot iiiM tl «it w ict9o*ioo 


tun 


HRrei/t-To«*aii>R 


gift 


OTIUOIM 




millTot 1«|M II g TCmmiio 


oini 


NR7ei/l«TO«IIO*>R 


gill 


07IT«n|t 




millTQg t.|M It ,IH P Tcnooloo 


oaaoi 


Mr7ei/t»Ta*tio*»r 


liiil 


lloa•a••i 




‘ RltllTOt^VtR COMTROU ee IM tot klM 




140 


gim 


OTIUOtll 




millTOR nil tl «M g TCMOMOO 


oatfi 


Ri7CI/l>7a«ltai«<r 


,Rin 


0Ti?*IQM 




millTOg |M It .It g TOmOMDO 


oim 


gF7ei/l«T0»1004»g 


'Ml* 


071T»I0II 




RiRiRTOR |M It .tw r reaa«*iao 


oiaac 


MR7ei/a>Ta«ioe«*R 


MIT" 






gl•tlrOg OMR It etllt g rCMt*IOO 


oiaot 


ee 


■ 






"FACTORY SeLECTCD PART 






mim 


l•lf•am 


‘ 


IHIIMIITOI OliC tO*BNt TfiO«|,luC*0|l 


iioto 


0l|f»0004 


II 


' Situiiat 


HI 


iNtTcmgi ogoT*Dt oIrTni lo.ii aiovie 


aiooR 


U>*7ltB*ll|/*|H 


• lit 






•tlTCN milHKVf too 


llOit 


tltuiot 


Itfli 


I0I1I*UI 




IMITCN AMIRRL*. NOD 


looto 


004II-4II 


• 111 


iioi>a*oi 




itiTemiiti ••DT iTo tm iiovu 


oloir 


tUIRt 


•SOI 


IIOUQOII 


Hi 


MiTeHMk oRDT-Nt tTD .tR tiiue/ee 


tint 


|l*«tB0** 


Tl 




B 


tmmpogmgigotit 


aioio 


4100*1701 


Tit 


•1I0>IIII 


t 


iimiig ikocN ll•ngN aimiC lowoig ui 


04100 


iM.i7-tt-oei 


Vlit 


i*ii-ao«i 


t 


rUIUIllCTIOt ||gT9 TtlQBI*0UAL 


loan 


lee ti 




ina»«o*s 


• 


locRimuit ••cotr 


ouat 


iti>ii>ia>io« 




iiiimooT 


1 


IMIIUDITUIC 


71711 


iti>ii«ii-etSftoi> 


VIII 






ruii-iiicTgot mil osooi-buaw 


1II7I 


4AW1 




’ IIOO*OQIT 




ioeRiT*Tuii ?*eotr itomivc 


ooloi 


lll>lt>ll>Ott 


vtn 


l•Si•l04• 




TUII*lllCTgBt imu7 TttBOIOUAli 


11171 


II4U7 




lfll•OIOf 




IHICtD-TUil 


7I7IC 


‘ iii*ii*ai*oii 




tioomm 




••OeRlT*7Uil f*CBtr 


OMOl 


lll•ll•ll*104 


nu 


mimiai 




TUlC*ILCCTmt UAU7 TtlQBI^BUlL 


mil 


1I4U7 




itomooii 




•oemt-ruii mcBiiT 


04100 


111*11*11*104 








iH!ikD*ruii 


71711 


iii*ii*ai«ou 


\^10l 


IflKOlU 




TuiiaiieriBt uaut Tiioai*omu 


XS171 


1I4U7 




ttamaooi 




lOCRlT^TUil meoNT 


04IQI 


iit*ii*ia*io4 




itao*ooot 




|NtlWB*TUU 


7I7II 


ll|d|l*ll*Otl 


VIII 


ifiomiti 




Tuiimvietiot lAuB dibbioual 


mil 


44kl 




tiiomii? 




lOCNCT^TUII ?*e8tr ILDmCVI 


04100 


111*14*11*014 


mr 


itli»oom 




TUIMtlCTION liAUT TIIOOI-BtJAW 


1X171 


II4U7 




UOO»OII1 




IOCRtT*TUM mCBtr 


04100 


111*11*11*104 




lllO-OOOt 






71741 


111*11*11*011 


Ttfil 


ttio-oota 




TUlimWICTIOt lALI DIBDimUAl 


IJ171 


MItl 


' 


iioomoiT 




•oci(fT*ruii T-CQtr iLomivf 


04100 


tlt*X4*tlOtl 


mt* 


iiiimiil 




Tuigmiicfiot tmu7 rtiooimuii* 


11171 


ttAU7 




iiiomoii 




loetiTouic t»cotr 


04100 


tit*lt*lt*l04 




tllQvlOlf 




•MICWBOUIt 


7I70C 


tll*ll*4l*0|| 


Vltl 


iMuaiil 


1 


tUiCmklCTtOt iOtt THVmTtON 


1X171 


1011 




IIOOpOOIT 




aocRcr*ruii 7 *cont iwBrnivi 


04100 


lll*14*|l*0|l 


! vtti 


I•1I«0IU 




TUliailCTtat IIAU7 TKIODC*OUAt 


X1171 


»4AU7 


1 


tioomool 




lOCNITeTUIK mCONT 


04100 


.41*11*11*104 




tllO»OIOf 




•glCWD«7UiC 


rtm 


|lt*tt*il*0|i 


VIU 


•tii*mi 


1 


tklCTIOr^ TUile IMt tm RLVITmt 


Iioto 


4141*410 


■ . 






toot 1116 OtLV) 






VIM 


•aomivc 


i 


IIICTIQN TUII# QgR till NkTiriOt 


llOOi 


IIOA*4ie 








(7QI OlOi OttVI 






VttI 


tfimoom 




TUliaUCTIOIt IIAU7 TmOBC«DUAW 


JllU 


1IAU7 




IIQIuOIIB 




IBCKlT-TUIt f*eoil7 


mujiM 


141*11*11*104 




1110*0011 




IHlll.B»TUIi , 


71711 


111*11*11*011 


620B HI SC. ONLY 














ooitomioii 


1 




II4I0 


00410*40011 




*log*i«ii 


1 


ITTIMUAtOI miNILV 


IMtO 


I 4IOA*l4il 




0 olio mil 




IQLOtint OlltlkV 


11400 


00410*411 




00IIQ*4t« 


HI 




11440 


00440*444 


Siac MISC. ONLY 














•ti»«i? 




FUTIte g.g. 


auto 


4141*17 




klUmUH 




ATTItUtrOg iillNiLt 


14440 


4144*1444 




•ll•*ll 




BtlYI miINBU* ATTINUtrol 


14440 


4141*11 




• |••*1IM 




FILTIg^ g|g|Lltlg AiaimLV 


10*00 


41lt*l4At 




•111*110 


■ 


eoAeirag/ArTCNutrot muixm 


1**10 


4t44*14Ag 



Sf« Introduction to thU section for ordering Information 
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Model 618C/620B 








Section VI 






Table 6-2. Replaceable Porta 






Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 






1 


7LUMIII OllllIkY 


11400 








1 


IMCII» OUl MMOl 


10410 


Mil-076 




Mil-401 


1 


covin* MIQ OXAL 


IlilO 


*10i-40* 




OOMI-Oli 


1 


IIACIITa MOOUUATait 1071 


HUB 


00*10-010 




OOMI-ili 


1 


CQNTHOL AUlMIkVp PKla* 


iMia 


00*10-011 


♦ 


OOMi-ill 


1 


IQlOMITin AOilNIkV 


iMia 


00*10-011 < 




00Mi*l4Q 


1 


MOil AIOIMIIlY* lANIkl 


I0400 


OOOli-440 




ooiia-ioioi 


1 


WMO TaiCHINa MIIITO* 


IMBB 


OOOlO-OOlO* 


5iaC/620B HISC. 


lasi-oiM 


■ 


eONMCTBII-K tD«l lf»Cai«T/* 0 i« l•Ral• 


OHIO 


0l-*4tl»tlll>00 




tiiuoili 




coiiMeTs*>rc IBM k-eoilr/BBii l•aBl• 


BSltB 


fl-**Q*-*IOO-00 




lilt-tOSi 




C0M4IC70I 7-lXM P NIMlOML 


OiOOl 


N7* 




mt-iost 




CONNICYOI 7-*XN n HIMAOQNAL 


OfOOl 


H7I 




iiaa-iil 


1 


CBtiiit* laeitir hbuiinb 


II4I0 


*101-111 


>' ■ 


iOMi-Hi 


1 


OiriCTOIt AlilKOLYa I0LQ1K7II 


11410 


D0*ll-*ll 




glilMOP 


1 


DIAL. MIIUIICY VIINXII 
lOCHlT AHI1IW7 


10400 


*101-401 




Mii-ia 


1 


10400 


*101-11 




M4I-40N 


1 


DUIa AOIKNIkVi PUWiI IXOTH 


10400 


OlOI-OOH 




Mil-401 


1 


OUl AlimWYp’ lULOl M7C 


10400 


*101-00* 




Mil-iOF 


1 


OUta A0IIHIL7* nUkll IILA7 


IWIS 


*IOI«OOF 




Mil-40e 




DIHp attiiuatoi 


10410 


*101-006 




Mil-401 




OUIp oomii oit 


10440 


*li*-40l 




0140-0010 




OTANOOIF-ino «7UI 0-XlTMQ »17I00 0777 


II400 


0140-001* 




oiTo-ooii 


1 


N40III8UNI iUei 1* OXA 


11400 


0170-0011 


, ■ 


0170-0010 


1 


ROOIIILACPt n/AMOl |* 0|A |/4* |HA77 


I0400 


0170-001* 




0170-0011 


1 


KNOilMXnXID IAH 14 DXA 


10400 


0170-00X1 




0170-0011 


1 


NMOIlKACN l-i/|4 DXA 


10400 


0170-001* 




0170-0010 


1 


HAAOLIlClAKK 0NU7 l/l* OD 


II4I0 


0l7fi-00l0 




00*10-014 


1 


AUlilll AlOtniiV 


10400 


OOMO-MO 




lioo-ooii 


1 


loea7-7Ult T-CONT DIA-OLOl 


04101 


lll-*l-lt-0** 




tioi-oeoi 


1 


08Ca7-7UII t-eoNT OXMObBI 


0410* 


lll-*t-ll-**0 




iioo-oooa 




iaCKl7-7Ulf I-COA7 Oll-lkOI 


0410* 


111-11-11-0*0 . 




ItOO-OOIl 




•0eil7-7UI0 7-C0N7 Din-iUOl 


0410* 


lll-ll-ll-O** 




loio-oiSi 


1 


KUI> 0X41 


11410 


lOiO-OflO 




ioio-0171 


1 


0I4I» OFMIT 7007H 


114*0 


IOI0-O17I 




1040-011* 




HXNDONp Dim ATfllUAfOl 


10400 


1040-011* 




*Sil-ll 




4414611* 006417 


10400 


*101-1* 




ao*ii-*o77 




10440 AlilHIVV* NODUliAfOII 
I044D AiilNIUY* NODUWATOn 


1*400 


00*l*-*077 


■ ^ ' 


OOMi-007* 


HI 


10400 


00*l*-*07* 




00*ti-*14 


1 


CAMNI7 AIAiMII.7 


00400 


00*I*-*1* 




ao*ti«*it 




4464 6411417 AOIIMlLV 


10400 


00*1*-*X* 




Iti0»tl7i 




C4ILI A0I7 llAlt 1-64067 J14-J47 »li»Q0 


114*0 


*110-117* 




1111-1117 




604416701-46 M4 HI-1 lAlal IU1-H7I 


OlOII 


*46-101 




00*10-00077 


HI 


064114* C4IX4IT 


Il4l0 


00*11-00077 




7110-41*1 


HI 


Uillp HA44|4l»HAXAI00Ui VO^TAtl«LA4ll 


10400 


7110-41*1 




7110-41*1 




UimfH*l4X4l«»HAI4l000t VOkT*il"IMALU 


1*400 


7110-01*1 




7110-10*7 




lAilL* 1444X4*170 MIVI47 6WIC7, 0H064i 
VQlTAil DXVIOII 10*40 AiOIMOUV 


11400 


7110-10*7 




00*10**0107 


1 


10440 


00*II-*OIQ7 


} 














*lil-l*W 

00*10-00071 


1 

1 


can. IHIILBID 

•MCKir* B.iv BMUkBTB* 


1*400 

10400 


OlOi-llW 

00*I*-0D*7* 




0140-0071 


1 


tNMUTBBaXITK TNRM*e>iaeT 


10400 


0140-0*71 



See Introduction to this section for ordering information 
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Section VI 



Model 618C/620B 



Table 6-3. Code List of Manufacturers 



Mfr 
I Code 



Manufacturer Name 



Address 



ANY SUPPLIER OF 


THE U.S. 




ANIHIXM 


CA 




NCH oeoroRQ 


NA 


02791 


MILMUKIC 


MX 




l9U6fc9U|9 


NY 




aOMCRVlLLC 


NJ 




PHQIHI* 


A2 




MOUNTAIN 9XIH 


CA 




BALA CTNnYD 9A 




19QQ0 


89VLAN0 


NC 




DOVER 


NK 




NALTHAM ma 




02119 


HXC9IVXLLC 


NV 




mineral MRLLS 


TA 




BRADFORO 


FA 




ENBLCHOOD cliff 


NJ 


07912 


CHICAGO 


IL 




HILMINGTON 


NC 




rALO alto 


CA 




riverside 


CA 




OHENSBQRO R7 




92m 


BROnNSVILLE 


T> 




NORTH ADAM! 


MA 




ST LOUIS 


HO 




ELN GROVE VICE 


XL 




HILLXMANTXC CT 




09229 


hXCNBVXLLE LI 


NY 




^ERTUNE NJ 




07711 


lES flainii 


XL 




OIRVILWC 


CT 




rniCAGO 


IL 




COLUHSUl 


NE 





Zip Code 



OOQOQ 

0I90N 

QU06 

0UI6 

0tf2* 

wia 

Qi»a 

oinr 

OlikJI 

929M 

l«»S0 

OiTtC 

02m 

01291 

29'iTI 

0119D 

01911 

21910 

0179D 

lllfl 

OITtJ 

0920J 

OMIJ 

09101 

72119 

09171 

79279 

097QC 

oiooi 

oioio 

osill 

01999 



U»S»A. COMMON 
1UUMIN9TI0 MQQUCTI INC 
9I10VC9 COM 
9UlN*.|lt*DL€7 CO 

oimioicuit CON^ 

1C9 COM lOLID iriTK OlV 

N0T010L9 liMteONOUCrON MOQUeri 

MUCHXt»0 ilMTCaNOUCTQl 019 

MieiOeMlTCH CO 

CTO 01 91H91LLe INC 

CU9101TAT MFO CO SNC 

i*7TKCON CO ML U-W9VC DIVXCIl Qt9 

OINIML INltl COM IIMXDQN MOO 09 

NIPCO/CLICm COM 

COINXNO OL910 HOlKi (IN90701D) 

9lO«mCFUNKEN CON^ 

MITHOQI CLtCTlONXei INC 
COINXNO OL911 NOMl (NXLNXNOTQN) 

HI 0X9 00 CQMOMTK 

•OUINI XNC riXHlOT MOO 0X7 

OC CO TUIC DMT 

Cll or MQMS9XLLC XNC 

•M90UI CLCCTHIC CO 

1U11M9H MM 019 or MeQlAH«»ffOXlQN CO 

TIM CLIH CQMroNKNTi CINCH 0X9 

ILICTHO M0TX9I COir lUl XfC 

AHrciii CLCCTRONXC coir 

IX0N9LXTC 0X9 OINIML XN17 COM 
LITTtirUiC XNC 

MINCHEirsil KLIM 0X9 LITTON IHO INc 
•MXTCHCMrT INC 
D9LI CLICTlONXei INC 

CirTi 



ri 











I 



APPENDIX I 



ILLUSTRATED PARTS IDENTIFICATION 

' V-. 



MODELS 618C-620B 
SHF 

SIGNAL GENERATOR 





' .1 



1-1 




Parts List lor Fij^re I-l 



1-2 



DESCRIPTION 



See Figures 2 & 3 

See Figure 4 

See Figures 6, 6, 7 & 8 

See Figure 9 

See Figures 13, 14 & 15 


















1-4 



Appendix I 



Parts List for Figure 1-2 





STOCK NO 


DESCRIPTION 


QTY. 




REF. 


STOCK NO. 


DESCRIPTION 


QTY. 


■1 


2090-0002 


Screw, Truss head bb , 






15 


2950-0001 


Nut, V 1/2 In. wide, 


B 






10-24 thd, 1/2 in. Ig 










3/8-32 thd, br 


M 


2 


2530-0003 


Screw, Flat head ss, 


4 




16 


0370-0035 


Knob, 1 in. 'dia blk. 


D 






8-32 thd, 1/2 in. Ig 










1/4 in. shaft, w/arrow 


■ 


3 


2930-0004 


Screw, Flat head ss, 


1 




17 




Not assigned 


■I 






10-24 thd, 1/2 in. Ig 






18 


0370-0029 


Kiob, 1 in. dia blk. 


D 


4 


2550-0009 


Screw, Bind, head, ss, 


3 








1/4 In. shaft, w/arrow 


M 






with ext lock, 8/32 thd, 






19 


0370-0038 


Knob, 1-5/8 In. dia blk. 


H 






1/2 in. Ig 










1/4 in. shaft 


■1 


5 


08614-626 


Cap Assy, RF Conn 


1 




20 


0370-0050 


Knob, 3/8 in. dia blk. 


B 


6 


2370-0001 


Screw, Flat head ss, 


4 








crank handle 








6-32 thd, l/4in. Ig 






21 


1410-0033 


Bushing, Knob 0.219 od, 


1 


7 


2210-0002 


Screw, Flat head ss. 


3 








0. 140 id 








4-40 thd, 1/4 in. Ig 






22 


2410-0001 


Screw, Oval Phillips, 


1 


8 


2550-0007 


Screw, Bind, head ss, 


1 








6-32 thd, 5/8 in. Ig 








with ext lock, 8-32 thd, 






23 


618B-40P 


Dial Assy, Vernier 


1 






3/8 in. Ig 






24 


618B-40H 


Dial, Pulse, width 


1 


9 


0520-0025 


Screw, Round head ss. 


2 




25 


618B-40F 


Dial, Pulse delay 


1 






2-56 thd, 1/8 in. Ig 






26 


618B-40G 


Dial, Pulse rate 


1 


10 


2200-0010 


Screw, Round head ss. 


4 




27 


618B-3E 


Handle, Panel 


2 






4-40 thd, 3/4 in. Ig 






28 


61B-3AT 


Ferrule, Panel handle 


4 


11 


3030-0001 


Screw, Allen dr set. 


24 




29 


1250-0141 


Body, Clamp 


2 






8-32 thd, 3/16 in. Ig 






30 


1250-0142 


Nut, Clamp 


2 


12 


3050-0032 


Washer, 5/16 in. od. 


13 




31 


1250-0143 


Washer, Shouldered 


2 






0. 190 in. id, brass 






32 


1250-0144 


Body, Connector 


2 


13 


0520-0015 


Screw, Round head. 


2 




33 


1250-0145 


Gasket, V groove 


2 






2-56 thd, 5/16 in. Ig 






34 


1250-0146 


Washer, Flat 


2 


14 


2190-0016 


Washer, Int lock. 














; 




1/2 in. od 















REF. 


STOCK NO. 


DESCRIlWlON 




35 


1250-0147 


Nut, Connector 


2 


36 


1250-0148 


Washer, Insulating 


2 


37 


1250-0017 


Contact^-'Female 


2 


38 


3050-0016 


Washer, no. 6, 9/32 in.’ 
od, nickel pi brass 


1 


39 


5040-0214 


Bead A (618C) 


2 




5040-0215 


Bead C (620B) (signal 
side) 


1 


40 


3101-1248 


Switch, Push 


1 


41 


5020-0234 


Hub, Dial 1 in. dia 


1 


42 


61B-40D-4 


Plate, Freqdlal 


1 


43 


00618- 

00076 


Blank Dial, Freq 


1 


44 


618B-40E 


Dial, Power set 


1 


45 


618B-40C 


Dial, Attenuator (61 8C) 


1 




620A-4QA 


Dial, Atten. (620B) 


1 


46 


5040-0216 


Indicator, Dial marked 
atten 


1 


47 


618B-47C 


Spacer, Window 


2 


48 


61B-40D-1 


Window, Dial. (61 8C) 


1 




620A-40B' 


Window, Dial (620B) 


1 


49 


00618- 

00072 


Cover, Dial 


1 


50 


5001-0107 


Cover, Attenuator dial 


1 


51 


00618- 

00073 


Panel, Front 


1 




00618- 

00074 


Panel, Front (rack mtg) 


H 


52 


2190-0014 


Washer, Int lock 1/2 in. 
od 


B 


53 


3050-0017 


Washer, 3/8 in. od, 
0;26 in. id, bronze 


B 


54 


618B-16S- 

T-U-V 


Cable Assy 


B 


55 


2140-0244 


Lamp, Glow 


1 



Model 618C/620B 
























I-B Appendix I 



Parts List for Figure 1-3 







DESCRIPTION 


QTY. 




REF. 


STOCK NO. 


DESCRIPTION 


QTY. 




REF. 




DESCRIPTION 


QTY 


1 




Shaft/ 1/4 in<. ss^ 


5 




5 


3030-0001 


Screw, Allen dr set 


10 




10 


2190-0016 


Washer, Int lock 1/2 in. 


2 






1-3/16 in. Ig 










8-32 thd, 3/16 in. Ig 










od 




2 




Bushing^ Threaded 


5 




6 


5020-0318 


Shaft . 


5 




11 


2100-0047 


Resistor, Variable 


2 






3/8-32, 1/2 in. Ig 






7 


2950-0042 


Nut, 1 in. wide. 


2 




12 


3101-1395 


Switch, Push 


1 


3 




Washer, Spring 9/16 


5 




,1 


' , 


3/4-20 thd, br 






13 


2280-0012 


Screw, Round head. 


2 






In. dia 






8 


2100-0051 


Washer, Int lock 1 in. od 


2 








4-40 thd, 3/4 In. ig ‘ 




4 




Head Coupler 3/4 in. 


5 




9 


618B-16S- 


Cable Assy 


4 




14 


1120-1277 


Meter 


1 




. 


dia 

j ■ 

■ 








T-u-V 

1 


S} 








! 


. 
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Appendix I 



Parts List for Figure 1-4 



REF. 




DESCRIPTION 


QTY. 


20 


618B-35S 


Gear, Drive 


' 

1 


21 


61BB-35T 


Gear, Drive 


1 


22 


618B-35U 


Gear, Drive 


1 


23 


618B-35V 


Gear, Drive 


1 


24 


620A-01A 


Springy Rack Load 


1 


25 


5020-3368 


Collar, 3/16'» Id, 1/2" od 


1 


26 


1410-0004 


Bearing, Ball, 5/0 od, 
1/4 id 


1 


27 


1410-0007 


Bearing, Ball, 1/2 od, 
3/16 id 


■ 


28 


1410-0012 


Bearing, Ball 7/8 od, 
3/8 Id 


■ 


29 


1460-0048 


Sprlig, Extension 


SI 


30 


2210-0002 


Screw, Flat head ss, 
4-40 thd, 1/4 in. Ig 


9 


31 


2190-0003 


Washer, Split lock for 
no. 4 screw 


3 


32 


2260-0001 


Nut, 1/4 in. wide 4-40 
thd, ss 


3 


33 


0380-0017 


Spacer 


1 


34 


3030-0001 

j 


Screw^ Allen dr set 
8-32 thd, 3/16 in. Ig 


13 



REF. 


STOCK NO. 


DESCRIPTION 


QTY. 


35 


3030-0007 


Screw, Allen dr set 4-40 
thd, 1/8 in. Ig 


8 


36 


3050-0017 


Washer, 3/8 in. od 0. 26 
in. id, bronze 


A/R 


37 


2550-0007 


Screw, Bind, head ss, 
8-32 thd, 3/8 in. Ig, v/ 
ext lock 


1 


38 


2420-0001 


Screw, Bind, head ss, 
6-32 thd, 5/16 in. Ig, w/ 
ext lock 


2 


39 


2380-0004 


Screw, Fil head ss, 
6-32 thd, 3/4 in. Ig 


1 


40 


3050-0106 


Washer, Brass .48 od, 
. 338 Id 


6 


41 


3050-0074 


Washer, Be Cu .75 od 
.255 id 


1 


42 


3030-0003 


Screw, Allen dr cap 
6/32 thd, 3/8 in. Ig 


1 


43 


1400-0015 


Clamp, Cable 1/4 in. 
dia, steel 


1 


44 


3050-0025 


Washer, Be Cu 1.25 od, 
.2812 id 


1 

1 

1 



g 




DESCRIPTION 


QTY. 


H 


S18B-35A 


Housing 


1 


2 


618B-35B 


Guide, Rack 


1 


3 


618B-35D 


Spacer, Bearing 


1 


4 


61BB-35E 


Tube, Drive 


1 


5 


618B-35G 


Hub, Gear 


1 


6 


61BB-35H 


Bracket, Gear 


1 


7 


618B-351 


Shaft, Monitor 


1 


8 


618B-35J 


Shaft, Attenuator 


1 


9 


618B-35K 


Gear, Idler 


.1 


10 


618B-35L 


Gear, Idler 


1 


11 


618B-35M 


Gear, Driven 


1 


12 


618B-35N 


Gear, .riven 


1 


13 


618B-35P 

-S 


Gear, Rack 


1 


14 


618B-35P 

-L 


Gear, Rack 


II 


15 


5020-0233 


Collar; 1/4 tn. shaft 
1/2 In. dia 


m 


16 


5000-0206 


Washer, Spring, 9/16 
in. dia 


M 


17 


5020-0256 


Shaft 


2 


18, 


618B-35Q 


Gear, Attenuator dial 


1 


19 

i 


618B-35R 


Gear, Monitor 


1 



Mo, del 610C/62OB 

' > 























Model 618C/620B 
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Figure 1-4. HP Model 610C/62OB S.H.F. Signal Generator, Attenuator Drive Mechanism 
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STOCK NO. 




DESCRIPTION 


QTY. 


H 


0160*0088 


Capacitor, Fxd paper 
0, 25 uf 10% 1. 5K vdcw 


1 




1400-0525 


Bracket, Mtg footed 


2 


H 


1410-0000 


Bearing^ Ball ..75 od 
» 25 bore 


2 


B 


1460-0048 


Spring, Extension .688 
Ig 


4 


5 


2100-0127 


Resistor, Variable lOOK 
ohms 10%, 8w 


1 


6 


3102-0001 


Switch, SPDT 


1 


7 


3102-0002 


Lever, Switch actuator 


1 


8 


5020-0233 


Collar, 1/4 in. shaft 
1/2 in. dia 


2 


9 


5020-0278 


Gear, Offset tooth 


1 


10 


5020-0340 


Shaft, 1/4 in. ss 
1-5/16 in. long 


1 


11 


5020-0340 


Shaft, 2-3/4 in. long 


1 


12 


608D-47J 


Spacer, Stop gear 


1 


.13 


618B-27 


Filter Assy 


1 


14 


618B-36P 


Gear, Idler 


1 


15 


618B-36L 


Retainer, Freq 


2 


16 

17 


618B-36Q 


Gear, Freq 
NOT ASSIGNED 


1 


18 


00618-20067 


Pot Mounting Assembly 


1 


10 


618B-36AX 


Gear, Freq drive 


1 


20 


618B-36N 


Gear, Pot drive 


1 


21 


618B-36R 


Gear, Freq 


1 


22 


00618-242 


Coupler, Potentiometer 


1 


23 


00618-2061 


Cavity Assy 


1 


24 


620A-36AA 


Housing 


1 


25 


618B-3D 


Shield, Tube 


1 


26 


618B-3G 


Contact , Tube 


2 


27 


618B-3C 


Nut, Tbbe 


1 


28 


00618-240 


Board, Terminal 


1 


20 


2100-0028 


Resistor, Variable SOK 
ohms 10% 2.25 w 


4 


30 


618B-34AA 


Attenuator Assy 


1 


31 


618B-3F 


Spring, Tube 


1 


32 


00618-226 


Probe, Bolometer 


I 


33 


620A-34D 


Sleeve, Dielectric 


1 



Parts List for Figure 1-5 



REF. 


STOCK NO. 


DESCRIPTION 


m 




1250-0005 


Nut, Connector 


1 




1250-0006 


Washer, Connector 


1 


36 


1250-0007 


Gasket, Connector 


1 


37 


1250-0008 


Clamp, Connector 


i 


38 


1250-0141 


Clamping Body, RF 
connector 


1 


30 


1250-0142 


Nut, Clamp 


1 


40 


620A-34A 


Stop, Attenuator 


1 


41 


*• 1 

620A-28C 


Stop, Plunger 


1 


42 


6I8B-3A 


Clamp, Guide 


1 


43 


618B-35D 


Guide, Rack 


1 


44 


620A-91A 


Spring, Rack load 


1 


45 


61BB-35P 

-L 


Gear, Rack 


1 


46 


618B-35P 

-S 


Gear, Rack 


1 


47 


00618-6070 


Socket Assembly 


1 


48 


1200-0014 


Socket, 4 Pin tube ring 
mounting 


X 


49 


8160-0008 


Braid, RF .25dia 
aluminum 




50 


1250-0143 


Washer, Shouldered 


1 


51 


1250-0145 


Gasket 


1 


52 


00618-00078 


Bracket 


1 


53 


618B-52B 


Cover, Housing 


1 


54 


5020-0621 


Nut, 11/32 in. gland 
9/16 in. dia 


1 


55 


3050-0022 


Washer, 7/16 in. od 
5/16 in. id brass 


2 


56 

57 


0890-0002 


Rubber, Tubing 
NOT ASSIGNED 


1/4*' 


58 




NOT ASSIGNED 




59 


2950-0033 


Nut, 1/2 in. wide 
3/8-32 Old, br 


4 


60 


3030-0001 


Screw, Allen dr set 
8-32 Old, 3/16 in. Ig 


13 


61 


3030-0007 


Screw, Allen dr set 
4-40 Old, 1/8 in. Ig 


1 



REF. 


STOCK NO. 


DESCRIPTION 




62 


618B-88A 


Ring, Seating 


1 


63 


1250-0146 


Washer, Flat 


1 


64 


1250-0147 


Nut, Retainer 


1 


65 


1250-0148 


Washer, Insulating 


1 


66 


1950-0004 


Klystron 


X 


68 


620A-90C 


Nut, Tube collet 


1 


69 


2360-0018 


Screw, Round head ss 
6-32 thd, 1-1/2 in. Ig 


5 


70 


2190-0007 


Washer, Int lock for 
no. 6 screw 


7 


71 


3050-0066 


Washer, 3/8 in. od 
0. 147 in. id, brass 


20 


72 


3030-0064 


Screw, Cap sh 6-32 x 
.625 


6 


73 


2680-0246 


Screw, Hex Head ss 
10-24 Thd, 7/8 in. Ig 


X 


74 


2190-0011 


Washer, Int lock for 
no. 10 screw 


X 


75 


3050-0019 


Washer, Flat brass 
1/2 in. od 


1 


76 

77 


3050-0005 


Washer, 3/8 in. od for 
no. 6 screw fiber 
NOT ASSIGNED 


4 


78 


2580-0003 


Nut, 11/32 in. wide 
8-32 thd, w/lock 


1 


79 


2390-0007 


Screw, Bind, headss 
6-32 thd, 5/16 in. Ig 


X 


80 


2550-0009 


Screw, Bind, head ss 
8-32 thd, 1/2 in. Ig 


5 


81 


618B-47A 


Support, Bracket 


1 


82 


3030-0016 


Screw, Allen dr cap 
6-32 thd, 1/2 in. Ig 


X 


83 


0520-0004 


Screw, Mach brs 2-56 
X 3/16 fil hd sd nirp 


2 


84 


00618-628 


Bolometer Detector Assy 


X 


85 

86 


1251-0234 


Connector, F. C. board 
6 pin 

NOT ASSIGNED 


1 



Model 618C/620B 


















Mode! 618C/620B 





STOCK NO. 


DESCRIPTION 




108 

109 

no 


2190-0496 

2190-0006 


,NOT ASSIGNED 

Washer, Flat Silicone 
Rubber; .85 ID, .975 OD, 
.06 thick 

Washer, Split lock for 
no. 6 screw 


2 


111 


2390-0010 


Screw, Bind, head Bs, 
6-32 thd, 1/2 in. Ig 


1 


112 


1400-0015 


Clamp, Cable 1/4 in. 
dia cad pi s 




113 


2420-0002 


Nut, 6-32 thd x 5/16 in. 
ss 




114 


5060-0016 


Washer, no. 6, 9/32 in. 
od, nickel pi brass 


1 


ns 


2360-0205 


Screw: Machine 
6-32 x 0.75" 


1 


116 


2360-0135 


Screw ^ panhead^ ss 
6-32x 


3 


117 


00618-2059 


Tube^ Atten 


1 


118 


00618-2046 


Boards Insulator 


1 


119 


00618-60107 


Boards Vlt. divider 


1 



Parts List for Figure 1-5 (Cont’d) 



REF* 




DESCRIPTION 




97 


00618-632 


Board Assy, Bolometer 
amplifier 


1 


98 


00618-640 


Sample Probe Assy 


1 


99 


2370-0003 


Screw, Flat head ss 
6-32 thd, 1/2 In. Ig 


6 


100 


0400-0001 


Grommet, Rubber for 
3/4 in. hole 


1 


101 


0360-0064 


Board, Terminal 


1 


102 


2520-0002 


Screw, Round head ss 
8-32 thd, 3/8 in. Ig 


2 


103 


3050-0014 


Washer, 3/8 in. od 
0.26 in. id, bronze 


4 


104 




NOT ASSIGNED 




105 


■ 


NOT ASSIGNED 




106 


00618-034 


Plate, Guard 


1 


107 


2360-0138 


Screw, machine 6-32 x 
1. 75", pan head, Pozi 

! 

1 / ' ■ 

' 


2 





STOCK NO. 


DESCRIPTION 


QTY. 


87 


- 


NOT ASSIGNED 




88 


2190-0004 


Washer, Int lock for 
no. 4 screw 


2 


89 


2550-0007 


ScreWy Bind, head ss 
8-32 thd, 3/8 in. Ig. 


6 


90 


2190-0009 


Washer^ Int lock for 
no. B screw 


2 


91 


0380-0003 


spacer, 1/4 in. od. , 
1/8 in. Ig 


1 


92 


2390-0009 


Screw, Bind, head ss 
6-32 thd, 3/8 in. Ig 


6 


93 


2220-0003 


Screw, Fil head ss 
4-40 thd, 5/16 in. Ig 


3 


94 


3050-0229 


Washer^ 0*250 in* ody 
0* 117 in. idy ss 


1 


95 


2190-0061 


Washer, Split lock for 
no. 4 screw 


1 


96 


2200-0006 


ScreWy Round heady sSy 


3 




1 

• 


4-40 thd, 3/8 In. Ig 

% 


- 



i-n 
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Figure 1-6^ HP Model 620B Signal Generator^ Klystron Assembly and Drive Mechanism 
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STOCK NO. 


DESCRIPTION 


QTY. 




0160-0088 


Capacitor, Fxd paper 
0.25uf 10% l.SKvdcw 


P 


2 


1400-0525 


Bracket, Mtg tooted 




3 


1410-0009 


Bearing, Bali .75 od 








.25 bore 




4 


1460-0048 


Spring, Extension .688 
Ig 




5 


2100-0120 ’ 


Resistor, Variable lOOK 
ohms 5%, 8 w 


H 


6 


3102-0001 


Switch, SPDT 


■1 


7 


3102-0002 


Lever, Switch actuator 


mm 


8 


5020-0233 


Collar, 1/4 in. shalt 
1/2 In. dla 


2 


9 


5020-0277 


Gear, Offset tooth 


1 


10 


5020-0340 


Shaft, 1/4 in. ss 
1-5/16 in. long 


1 


11 


5020-0349 


Shaft, 2-3/4 in. long 


M 


12 


608D-47J 


Spacer/ Stop gear 


■1 


13 


618B-27 


Filter Assy 


n 


14 


618B-35L 


Gear, Idler 


i 


16 


618B-36L 


Retainer, Freq 


2 


16 


618B-36Q 


Gear, Freq 


1 


17 


00620-224 


Adapter 


1 


18 


00618-20067 


Pot Mounting Assy 


1 


19 


618B-36AX 


Gear, Freq drive 


1 


20 


620A-36P 


Gear, Pot drive 


■1 


21 


620A-36R 


Gear, Freq 


H 


22 


00620-242 


Coupler, Potentiometer 


■1 


23 


00620-243 


Cavity Assy 


1 


24 


620A-36AA 


Housing 


1 


25 


2100-0045 


Resistor, Variable lOOK 
ohms,, 10%, 1. 12w 


1 


26 


0590-0035 


Nut, for locking bush. 


4 


27 


0590-0036 


Bushing, Locking 


1 


28 


00618-240 


Board, Terminal 


1 


29 


2100-0028 


Resistor, Variable 50K 


3 






ohms 10%, 2. 25 w 


1 


30 


620A-34BB 


Attenuator Assy 


1 


31 


620A-28N 


Bolometer Plunger 
Assy 


1 



Parts List tor Figure 1-6 



RiEF. 


STOCK NO. 


DESCRIPTION 


32 


620A-34D 


Sleeve, Dielectric 


33 


1250-0005 


Nut, Connector 


34 


1250-0006 


Washer, Connector 


35 


1250-0007 


Casket, Connector 


36 


1250-0008 


Clamp, Connector 


37 


1250-0141 


Clamping Body, RF 
connector 


38 


1250-0142 


Nut, Clamp 


39 


1250-0143 


Washer, Shouldered 


40 


620A-34A 


Stop, Attenuator 


41 


620A-28C 


Stop, Plunger 


42 


618B-3A 


Clamp, Guide 


43 


618B-35B 


Guide, Rack 


44 


620A-91A 


Spring, Rack load 


45 


618B-35P 

-L 


Gear, Rack 


46 


618B-35P 

-S 


Gear, Rack 


47 


00618-6070 


Socket Assembly 


48 


1200-0014 


Socket, 4 Pin tube ring 
mounting 


49 


8160-0008 


Braid, RF .25 dla 
aluminum 


50 


1250-0145 


Gasket 


51 


1250-0146 


Washer, Flat 


52 


00618-00078 


Bracket 


53 


618B-52B 


Cover, Housing; 


54 


5020-0621 


Nut, 11/32 in. gland 
9/16 in. dia 


55 


3050-0022 


Washer, 7/16 in. od 
5/16 in. id brass 


56, 


0890-0002 


Rubber, Tubing; 


57 


2190-0016 


Washer, Int lock 1/2 in. 
od 


58 


2950-0001 


Nut, 1/2 in. wide 
3/8-32 thd, br 


59 


1250-0147 


Nut, Retainer 


60 


3030-0001 


Screw, Allen dr set 
8-32 thd, 3/16 in. Ig 



Appendix 1 



QTY. 




REF* 




DESCRIPTION 


QTY. 


1 




61 


3030-0007 


Screw^ Allen dr set 


2 


1 








4-40 thd, 1/8 in. Ig 




1 




62 


618B-88A 


Ring, Seating 


1 


1 




63 


1250-0148 


Washer^ Insulating 


1 


1 




64 


00618-628 


Bolometer Detector 


1 


1 




. 




Assy 








65 


0510-0779 


Ring, Lock 


1 


1 




66 


1950-0017 


Tube, Klystron 


J 


1 




67 


620A-90D 


Ring, Washer Telfon 


1 


1 




68 


620A-90C 


Nut> Tube collet 


1 






69 


2360-0018 


Screw, Round head ss 


5 


1 








6-32 thd, 1-1/2 In. Ig 




1 




70 


2190-0007 


Washer, Int lock for 


7 


1 








no. 6 screw 




1 




71 


3050-0066 


Washer, 3/8 in. od 


20 


1 








0. 147 in. id, brass 








72 


3030-0064 


Screw^ Cap sh 6-32 x 


4 


1 








.625 








73 


2680-0246 


Screw, Hex Head ss * 


1 


1 








10-24 Thd, 7/8 in. Ig. 




1 




74 


2190-0011 


Washer, Int lock for 


1 










no. 10 screw 








75 


3050-0019 ! 


Washer, Flat brass 


1 










1/2 in. od 




1 




76 


3050-0005 


Washer, 3/8 in. od for 


4 


1 








no. 6 screw fiber 




1 




77 




NOT ASSIGNED 




1 

1 




78 


2580-0003 


Nut, 11/32 in. wide 


1 










8-32 thd, w/lock 




2 




79 


2390-0010 


Screw, Bind, head ss 


1 








. 


6-32 thd, 1/2 in. Ig 




1/4*^ 




80 


2550-0009 


Screw, Bind, head ss 


5 


5 








8-32 thd, 1/2 in. Ig 








81 


618B-47A 


Support, Bracket 


1 


5 




82 


3030-0016 


Screw, Allen dr cap 


1 










6-32 thd, 1/2 in. Ig 




1 




83 


0520-0004 


Screw, Mach brs 2-56 


2 


13 








X 3/16 fit hd sd hi-p 








84 


00620-201 


Ring, Collet 


1 



Model 618C/620B 
























Parts List for Figure 1-6 (Cont*d) 



Model 618C/620B 



M5 



REF. 


STOCK NO. 


DESCRIPTION 


QTY, 




REF* 


STOCK NO. 


DESCPJPTION 


QTY. 




REF. 


STOCK NO. 


, DESCRIPTION 


QTY 


85 


00620-200 


Collet, Tube 


1 




97 


0380-0003 


Spacer. 1/4 in. od. 


1 




108 


2390-0010 


Screw, Bind, head ss, 


2 


86 




NOT ASSIGNED 










1/8 in. Ig 










6-32 thd, 1/2 in. Ig ' 




87 










98 


3050-0229 


Washer, 0. 250 in. od. 


1 




1C9 


2190-0006 


Washer , Split lock for 


8 




NOT ASSIGNED 










0.117 in. Id^ ss^ 










no. 6 screw 


/ 

1 


88 










99 


2370-0003 


Screw, Flat head ss. 


6 




no 


0360-0064 


Boat'd, Terminal 




NOT ASSIGNED 










6-32 thd, 1/2 in. Ig 




111 


00620-624 


Sample Probe Assy 


1 












100 


0400-0001 


Grommet^ Rubber for 


1 




112 


00618-632 


Board Assy, Bolometer 


1 


89 


2550-0007 


Screw r Bind^ head ss^ 


6 








3/4 in. hole 










amplifier 






2190-0009 


8-32 thd, 3/8 in. Ig 




>■ 


101 


2190-0061 


Washer, Split lock for 


1 




113 


3050-0016. 


Washer / no. 6, 9/32 in. 


5 


90 


Washer^ Int lock for 


2 








no. 4 screw 










od, nickel pi brass 




91 




no* 8 screw 






102 


2520-0002 


Screw^ Round head ss, 


2 




114 


1400-0016 


Clamp, Cable 9/16 in.' 


1 




NOT ASSIGNED 


4 








6-32 thd, 3/8 in. Ig 










dia nylon 1 






2390-0009 


Screw ^ Bind, head ss^ 






103 


3050-0014 


Washer, 3/8 in. od, 


4 




115 


2950-0002 


Nut, 7/16^^20 thd, 


1 


92 


6 








. 0.26 in. id, bronze 










nickel pi brass 




" . f 




6-32 thd, 3/8 in. Ig • 






104 


2200r0006 


Screw, Round head ss. 


3 




116, 


2420-0002 


Nut, 6-32 thd X 5/16 in. 


2 


93 


' 2220-0003 


Screw, Fil head ss. 


3 






4-40 thd, 3/8 in. Ig 






i 


BS/ ‘ ■ 




94 


00618-634 


4-40 thd, 5/16 in. Ig 






105' 


2360-0138 


Screw Machine 6-32 x 


2 




117 


1400-0015, 


Clomp, Cable 1/4 in. 


1 


Plate^ Guard 


1 






, 


1. 75*' pan head^ Pozl 










dihvcod pi s 




95 


1251-0234 


Connertor> P.C. board 


1 


) 


106 




NOT ASSIGNED 






118 


,2360-0135 


ScrW, pan head 6-32 x 


• 3 






6 pin 


















1 - 


1.5, 'As. , ■ ■ 




/ 96 


2190-0004 


Washer, Int lock for 


2 


1 ^ 


107 


2190-0496 


Washer, Flat Silicone 


1 




119. 


2360-0205 


Screw, inachine', 6-32 x 


1 






no. 4 screw 




1 

1 






Rubber; . 85 ID, 






* 


1 1 1 


0. 75 




,s • . 


1 








.975 OD, .06 thick 


• / 




120 


2100r0018 


Washer , split lock. No. 6 


3 


j 


) 


















121 


0061B<-2()46 


Board,' insulator 


1 






1 ^ 
t 

' /' 

■-V.7 ' 

» !.> * i 


( 


J 




. it 

( 

' . ■ ' '! ' 

/ ■ ■ ( ^ . ; 


i 

1 ' i 

■' / ' 

1 

r .i . i: 

, — ‘J—L ^ 


/ 

• i 

, / 
i 1 

/ / 

/ 

■ ^ 


/ 

r. 


122 

1 


00618-60107 

/ ; ' 

' ' / ' • 

' ■ • t 


Board, Vlt. divider 

■\ . ■ /, 

\ ' ■' 

1 . ' ’ ■ ' 

' ■ 1 > ■ ' 

■/ 

' ■ ' ' 

‘ V • . ■ / ■ 

*/; , 


1 



'I ^ 









'I I, . ^ 

■■ ‘ ' 

/ 



V . 



/■ 



/ ■/ 



■Ji 



I /./ 



f -J.iii 



y-L 7 

Jl'i / 
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Parts List for Figure 1-7 



REF. 




DESCRIPTION 


QTY. 


15 


2390-0007 


Screw, Bind, head ss 
6-32 thd, 5/16 in. Ig 


11 


16 


3050-0066 


Washer, 3/8 in. od 
0. 147 in. id, brass 
Washer, 3/8 In. od 
0. 26 in. id, bronze 


8 


17 


3050-0014 




18 


2680-0176 


Screw^ Hex head ss 




19 


2190-0034 


Washer 




21 


0360-0036 


Terminal, Lug, brass 
angle type 




22 


2370-0003 

i 


Screw, Flat head ss 
6-32 thd, 1/2 in. Ig 

1 


6 



REF, 


STOCK NO. 


DESCRIPTION 


QTY. 


23 


1400-0015 


Clamp, Cable 1/4 in. 
dia, steel 


1 


24 


2360-0011 


Screw, Round head ss 
6-32 thd, 3/4 in. Ig 


H 


25 


2390-0009 


Screw, Bind, head ss 
6-32 thd, 3/8 in. Ig 


D 


26 


2190-0007 


Washer, Int lock for 
no. 6 screw 


3 


27 


8160-0008 


Braid, RF .25 dia 
aluminum 


1 


28 


3030-0001 


Screw, Allen dr set 
B-32 thd, 3/16 in. Ig 


2 


29 


618B-362 


Conductor, Center 


1 


30 


618B-36AA 


Plate, Back 


1 


31 


618B-36AK 


Filter, Repeller assy 


1 


32 


618B-36BC 


Plunger Assy 


1 


33 


61BB-36Y 


Ring, Teflon insert 


1 



REF. 


STOCK NO. 


DESCRIPTION 


QTY. 


1 


620A-36AA 


Housing 


1 


2 


00618-204 


Drive Screw and Nut 


1 


3 


618B-36D 


Guide, Frequency 


2 


4 


61BB-36F 


Spacer^ Rod 


6 


5 


618B-36L 


Retainer, Frequency 


2 


6 


618B-38AD 


Bar, Stop 


1 


7 


618B-36AE 


Spacer^ Stop 




8 


618B-36E 


Rod, Connecting 




0 


618B-36G 


Bar, Plunger 


1 


10 


618B-36AJ 


Pin, Link 


2 


11 


620A-36BB 


Plate, Cover 


1 


12 


00618-2061 


Cavity Assy 


1 


13 


1410-0009 


Bearing^ Ball .75 od 
. 25 bore 


2 


14 


1460-0041 


Spring, Extension 
1. 875 in. Ig 


2 



Model 618C/620B 




















Model 618C/620B 




Figure 1-7. HP Model 618C S.H.F. Signal Generator, Frequency Drive Mechanism 
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Parts List for Figure 1-8 



REF. 


STOCK NO. 


DESCRIPTION 


QTY* 


1 


620A-36AA 


Housing 


1 


2 


00618-204 


Drive Screw and Nut 


1 


3 


618B-36D 


Guide, Frequency 


2 


4 


618B-36F 


Spacer^ Rod 


4 


5 


618B-36L 


Retainer, Frequency 


2 


6 


618B-36AD 


Bar, Stop 




7 


618B-36AE 


Spacer, Stop 




8 


620A-36C 


Rod, Connecting 




9 


620A-36D 


Bar, Plunger 




10 


620A-36F 


Pin, Plunger 


2 


11 


620A-36G 


Plate, Drive 


M 


12 


00620-20049 


Conductor^ Center 


D 


13 


620A-36J 


Plunger Assy 


n 


14 


620A-36L 


Pin, Link 


■1 


15 


620A-36BB 


Plate, Cover 


1 


16 


1410-0009 


Bearing, Ball .75 od 
. 25 bore 


2 


17 


00620-243 


Cavity Assy 

*( 


1 



REF. 



STOCK NO, 



18 

10 

20 

21 

22 

23 

24 

25 



1460-0041 

2220-0005 

2390-0007 

3050-0066 

3030-0030 

3050-0014 

00620-0176 

2190-0034 



DESCRIPTION 



Spring, Extension 
1.875 Ig 

Screw, Fil head ss, 
4-40 thd, 5/8 in. Ig 
Screw, Bind, head ss 
6-32 thd, 5/16 in. !g 
Washer, 3/8 in. od 
0. 147 in. id, brass 
Screw, Allen dr cap 
6-32 thd, 1 in. Ig 
Washer, 3/8 in. od 
0.26 in. id, bronze 
Screw, Hex head ss, 
10-24 thd, 3/4 In. Ig 
Washer 



f 




27 0360-0036 

28 2370-0003 

29 1400-0054 

30 3030-0007 

31 2360-0011 

32 2390-0009 

33 2190-0007 

34 8160-0008 

35 620A-36M 



Terminal lug brass 
angle type 

Screw, Flat head ss, 
6-32 thd, 1/2 in. Ig 
Clamp, Cable 1/8 in. 
dia, steel 

Screw, Allen dr set 
4-40 thd, 1/8 in. Ig 
Screw, ^und head ss, 
6-32 thd, 3/4 in. Ig 
Screw, Bind, head ss, 
6-32 thd, 3/8 in. Ig 
Washer, Int lock for 
no. 6 screw. 

Braid, RF .25 dia 
aluminum 
Filter, Repeller 




















w CO 
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Parts. List for Figure 1-9 




Model 618C/620B 
















Model 618C/620B 




Figure 1-9. HP Model 618C/620B S.H.F. Signal Generator, Pulser Section Index. 
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Parts List' for Figure I- 10 



, DESCRIPTION 

, ' '• if 

‘ [i ■ 

Nut, ^2 in, wide 
3/8-32 thd, br 
Washer, ^lit lock for 
no. 6 screw, ' 

Washer, 3/8 in. od 
0. 147 in. Id, brass 
Washer, Int. lock 
^li/16 in. od 
Switch', Rotary 4 /sect, 
■'8pos' lil! 

Plate, switch 

S et, 9 pin tube , 

:h ^tary'2 sect, 

5 pos /', ■ 

Screw;, B. H. ss 
6-32 ,5 

Nut, 8/l6 In./wlde 68 
6^32 thd, wy^lock 
Resistor, Variable T.8K' 
ohms, 10%, 2.25 w 
I Resistor,- Variable 3 x 1 
'meg ohms 10% 2 w . 



REF. STOCK NO. 

13 2100-0051 

i ' 

14 2100-0047 

15 2100-0029 

16 219d-0008 

17 0160-0081 

18 2390-0009 

19 2950-0033 

20 5020-0238 

21 3030-0001 

, / 

22 1932-0046 

23 1220-0009 



DESCRIPTION 

Resistor, Variable 20K 
ohms, 10%, 1. 12 w 
Resistor, Variable 1 
meg ohm 20% 1. 12 w 
Resistor,' Variable- 2S0K 
ohms, 10%, 2.25 w 
Washer’, Ext lock for 
no. 6 screw 
Capacitor, Fxd paper 
0. 25 uf 10% IK vdcw 
Screw; Bind, head ss, 
6-32 thd, 3/8 in. Ig 
Nut, i/2 in. wide, 
3/8-32 thd, br 
Head, Coupler 3/4 in. 
dla 

Screw, Alien dr set 
8-32 thd, 3/16 in. Ig 
Tube, Electron 12AU7 
Shield, Tube 9 pin 
1-15/16 in. h 



Appendix 1 
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Parts List for Figure I-ll 



REF. STOCK NO. 



1 I00618-00071 
2360-0020 

2390-0007 



2100-0025 



5 2740-0003 

6 3050-0066 



0360-0009 



8 0340-0020 



0 2420-0001 



10 1220-0009 



DESCRIPTION 



Chassis 

Screw, Round head ss 
6-32 thd, 2 in. Ig 
Screw, Bind, head ss 
6-32 thd, 5/16 in. Ig 
w/ext lock 

Resistor, Variable 1. 5K 
ohms 10%, 2. 25 w 
Nut, 3/8 in. wide 
10-32 thd w/lock 
Washer, 3/8 in. od 
0. 147 id brass 
Lug, Terminal for 
no. 6 screw 
Insulator, Ceramic 
3/8 in. od, 3/4 in. Ig 
Nut, 5/16 in. wide ss 
6-32 thd, w/lock 
Slkleld, Tube 9 pin 
1-15/16 in. h 



REF.ISTOCK NO. DESCRIPTION ' 



REF. STOCK NO. DESCRIPTION 



11 1220-0011 

12 1200-0003 

13 0160-0088 

14 2190-0022 

15 2950-0001 

16 2050-0033 

17 0160-0081 

18 2390-0009 



19 1932-0046 

20 1210-0007 



Shield, Tube, 7 pin ! 
1-3/8 in. h 
Socket, 9 pin tube 
Capacitor, Fxd. paper 
0,25 uf 10% 1.5K vdcw . 
Washer, Int lock 
11/16 in. od 

Nut, 1/2 in. wide 3/8-32 , 
thd, br 

Locknut, 1/2 in. wide 
3/8-32 thd, br 
Capacitor, Fxd paper 
0. 25 uf 10% IK vdcw 
Screw, Bind, head ss 
6-32 thd, 3/8 in. Ig 
w/ext lock 

Tube, Electron 12AU7 
Bracket, Mtg Sing. . 

Spado Lug 



21 0380-0002 

22 2190-0006 

23 2420-0002 

24 1200-0017 



25 1930-0013 

26 618B-38 

27 0510-0109 

28 0361-0008 

29 1220-0010 

30 1932-0045 

31 1941-0005 



Spacer, 1/4 in. Ig 
1/4 in. od 

Washer, Split lock for 
no. 6 screw 
Nut, 5/16 in. wide 
6-32 thd, ss 
Socket, 7 pin, tube 
shield base 
Tube, Electron 6AL5 
Wrench, Tube 
Nut, Wing, 6-32 
thread . 

Rivet, Semitublar ch 
1/8 L 

Shield, Tube 7 pin 
1-3/4 in. h 
Tube, Electron 12AT7 
Tube, Electron 5727 
or 2D21W 
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REF. 


STOCK NO. 


DESCRIPTION 


QTY. 


11 


2190-0006 


Washer, SplR lock for 


9 






tio, 6 screw 




15 


2300-0007 


Screw, Bind, head ss 


S 






6-32 thd, 6/16 in. Ig 





Parts List for Figure 1-12 



REF. 


STOCK NO. 


DESCRIPTION 




6 


00618-6078 


Board Assembly 


n 


7 


618B-4A 


Chassis ' , 




8 


0160*0089 


Capacitor, Fxd paper 
2 X 0. 1 uf 1000 vdcw 


u 


9 


0160-0087 


Capacitor, Fxd paper 
0. 5 uf 10% 600 vdcw 


B 


10 


2360-0205 


Screw, pan hd. 
6-32 thd., 3/4’:’lg 


9 





STOCK NO. 


DESCRIPTION 


QTY. 


1 


2390-0009 


Screw, Bind, head ss 
6-32 thd, 3/8 in. Ig 




2 


0360*0042 


Lug, Terminal 90° angle 




3 


2190-0008 


Washer, Ext lock for 
no. 6 screw 




4 


0160*0090 


Capacitor, Fxd paper 
0. 1 uf 10%, IK vdcw 


1 


5 


00618-6077 


Board Assembly 


1 

1 



, Model 61SC/620B 

I 



I 
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Parts List for Figure 1-13 



STOCK NO. 
1 0160-0102 
2 0180-0128 

3 0180-0024 

4 00618-022 
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Parts List for Figure 1-14 



REF. 


STOCK NO. 


DESCRIPTION I 


QTY. 




REF. 


STOCK NO. 


DESCRIPTION 


QTY. 


23 


2420-0003 


Nut, 1/4 In. wide, 


2 




44 


1251-1037 


Connector, 7 contact 


1 






6-32 thd 










male cable plug 




24 


9100-2887 


Filler, Une 


1 






1251-1039 


Ring, Lock 


1 


25 


2550-0007 


Screw, Bind* head ss, 


2 






1251-1040 


Spring, Lock 


1 






8-32 thd, 3/8 in. Ig 






47 


1251-1041 


.Hood, Insulating 


1 






w/ext lock 






48 


1251-0194 


Connector, 15 contact 


3 


26 


2580-0003 


Nut, 11/32 in. wide, 


2 








printed circuit type 








8-32 thd, w/lock . 












’ ■ 


27 


0360-0015 


Strip, 3 terminal. 


1 
















2 ins, 1 gnd 














28 


2270-0001 


Screw, Bind, head ss. 


1 
















6-32 thd, 5/16 in. Ig 














29 


2100-0004 


Washer, Int lock for 


2 
















no. 4 screw 














30 


2260-0002 


Nut, 3/16 in. wide. 


1 
















4-40 thd 






53 


00618-031 


Gusset, Right 


1 


31 


2110-0003 


Fuse, Cartridge 


1 




54 


00618-0053 


Gusset, Left. 


1 






3.0 amp 






55 


2520-0017 


Screw, Round head ss, 


1 




2110-0338 


Fuse, Cartridge 


1 








6-32 thd, 2-3/4 in. Ig 








1.6 amp 






56 


3050-0071 


Washer, no. 8, 7/16 in. 


2 


32 


1400-0084 


Fuseholder, Post type 


1 








od, cad pi brass 








2-5/64 in, Ig 






57 


3050-0006 


Washer, no. 10, 1/2 in. 


2 


33 


1251-1036 


Connector, 7 contact 


I 








od, fibre 








female 






58 


2190-0017 


Washer, Split lock for 


1 


34 


006184)0070 


Bracket, Fan 


1 








no. 8 screw 














59 


2580-0004 


Nut, 8-32 thd x 11/32 


1 


35 


2190-0034 


Washer, Split lock for 


21 








in. ss 








no. 10 screw 






60 


3050-0019 


Washer, no. 10, 1/2 in. 


■1 


36 


1251-2357 


Connector, 3 contact 


1 








od, nickel pi brass 


■I 






ac power receptacle 






61 


2980-0001 


Nut, 10-24 thd X 3/8 in. 


■1 


37 


3101-1234 


Switch, Slide DPDT 


1 








S3 




38 


618B-12D 


Bracket, Cabinet 


2 




62 


2950-0038 


Nut, 1/2-24 thd x 11/16 


2 


39 


618B-12E 


Bracket, Cabinet 


2 








in. , cad pi s 




40 


00618-0056 


Gusset, Extension 


2 




63 


2190-0037 


Washer, Int lock for 


2 


41 


5040-0601 


Guide, Circuit board 


6 








1/2 in. screw 








2-1/2 in. Ig 






64 


0900-0016 


0-rlng. Rubber 1/2 in. 


1 


42 


00618-0050 


Deck, Voltage Regulator 


1 








id, 11/16 in. od 




43 


3050-0226 


Washer, 0.4 j 8 in. od. 


4 
















0. 195 in. id, ss 










1 







STOCK NO. 


DESCRIPTION 


QTY, 


1 


00618-6060 


Board Assy, -300 VPS 


1 


2 


00618-6061 


Board Assy, -1000 VPS 


1 


3 


00618-6062 


Board Assy, - 1550 VPS 


1 


4 


9100-1703 


Transformer, Power 


1 


5 


2940-0005 


Screw, Truss head ss, 
1/4-20 thd, 3/4 in. Ig 


4 


6 


2190-0032 


Washer, Split lock for 
1/4-20 screw 


4 


7 


2950-0004 


Nut, 7/16 in. wide, 
1/4-20 thd ss 


4 


8 


00618-030 


Bracket, Transformer 
support 


1 

31 


9 


2990-0002 


Screw, Truss head ss, 
10-24 thd; 1/2 in. Ig 




10 


2980-0002 


Nut, 3/8 in. wide, 
10-24 thd, w/lock 


10 






1 


12 


2550-0007 


Screw, Bind, head ss, 
8-32 thd, 3/8 in. Ig 
w/lock 


1 


13 


2190-0010 


Washer, Ext lock for 
no. 8 screw, . 851 in. od 


1 


14 


2560 0003 


Nut, 11/32 ill wide, 
8-32 thd, w/ext lock 


1 


15 


2520-0019 


Screw, Round head ss, 


1 






8-32 thd, 4-1/2 in. Ig 


1 


17 


258C-0003 


Nut, 11/32 in. wide, 


A 

1 






8-32 thd, w/c xt lock 


1 


20 


2360-0011 


Screw, Round head ss, 
6-32 thd, 3/4 in. Ig 


1 

2 


21 


2190-0006 


Washer, Split lock for 
no. 6 screw 


2 


22 


3050-0016 


Washer, no. 6, 9/32 in. 
od, brass 


2 
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Farts List for Figure !• 15 



STOCK NO. DESCRIPTION 
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M<w«r f .1^ 
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mm 
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/ ( Serial Prefix oif Number . 

'• • ' ,nli ■■ '. ■ ; '■•■/■. '■/ i .'. ' ■ 


• jjllakeMahLalChangeB'^^^^^^^ 






'64S-09176 to 645-00200 




1 v/. 7 o 2 . 0020 i;tb^? 02 . 602 l 0 


" , /■/C-tiV ,: / :vV'V;<; 


;/. 702-00211/ to *702:00278 


V. :• '■:. i>rT,v: ,' . ' -''in 


1d:Jl6:lil!llliO..-{ 


:; ' ErJr,V./Aa,V 


/I740r00ltil to 7404J0725 


■ ■■■■' ‘ n 


i 740-00^2^ to/740-01250 


G-T.V ':: ;.'i;,. 


916-1' V / .lid! 


", 'H-yTdV ■' " 


934-01376 to 934:01600 


i-T,v • .. ■ ■■,; 


934-OlSOl to 934-01625 


J-T,v '■■ i: 


963- , . / 


;' ' ■X-T,V.;, 


97S-,and 
0979A to 01765 


■ ■ . •’■< •• 

L-^,V 


0979A0176Q and above 


M-T,V 


1133A , 


N-T,V 


1201A 


O-T.V 


1228A01991 to 02080 , 


p:-T,V , 


1228A02081 to 02110 


Q-^,V 


1311A 


R-T,V ' 


1441A, 1448A 


S,T,V ".■• 


1618A 


T,V 


1546A 


V. 



t/4r,'^iumbet ^ 



m/UkdlMdiai’c^^ 



^•r; ..Vj : ,,7-. ■■ '-; 



” ■i646-ooi5i:tbti45;oQi7b*/ Fh 

:'/;■,■•! l^'845-00176 to 8^6-00200’*^* .-(QS^/" 

llliTia-'-r lAi'1'jlWi- -( ^ .V : 'lAd'i ■ E^V " 
^ '• " H Ilj- ■ ‘ 'G-V 

^■:\j-: 7'gll>-:- ' i •‘'’ ■- H-V 



' ' ' ^ 01151 to 93(5 01225 

/ ' &35.01226:to 935 01260 

7 '<963- 7.''' ■ ■ 

■ ..98S^;and0985A 
1134A 

1201A 

1231A01786 to 01860 
1231A01861 to 01890 

1312A 

1443A, 1447A 

1517A 

1546A 



II ■ ‘ 'G-V 
H-V 
I-V 
. J-V 
K-V 
L-V 
M-V 



*Excludinu 64640106. 64640163, nnd 64540166. 
**lncludins 64640166, 64640163, and 646401 66 



>. ; I , 



II-l 







' ^anuarChinj|M '. '''■. i^'t 

' ' ' ' ]fee.B'.37^ Figure 5-31:. 



SA'' ■ •';.■ •; ’’Change 1^3 to 562K. ' 

.A,Paiie'6-4,Tabi;ite 

A ' A' 1 ’, Chonge RBl’3 too RESISTOR B62K 1% 0.26W F TC-0±100. 

Aa i' AV’ ’AAAa- ' v ^'‘■''■Aiv’,' 

■.-•■: ;v:V'- 



CHANGE B 



M':v‘ 



' Page 6-8, Table 6-2:.' ‘ 

' • ’ ‘ : : Chani« Slio^i01-0107 SWITCH, PUSHBUTTON. 



v;AvA.';;cf^^ 



AA ' ' ^ and CR402 to 1901-0036 DIODE-HV RECT 1 KV 600 MA DO-29. 

' 

' CHANGE D 



NOTE 

The recommended replacement for CR401 and CR402, however, 
Is diode 1901-0487 (not 1901-0036). 



Page 5-37/6-38, Figure 5-31: 

Change'R360 to 18 ohms. 

Change R372 to 15K. 

Page 6-3, Table 6-2: 

Change R360 to 0693-1801 RESISTOR 18 OHMS 10% 2W CC TC-0+412. 
Change R372 to 0693-1531, RESISTOR 16K 10% 2W CC TC-0+765. 



; CHANGE E 

Page 5-37/5-38, Figure 6-31: 

Change R374 to 1.21M. 

Page 6-3, Table 6-2: 

Change R374 to 0767-0871 resistor 1.2M1% O.BW FTC-Q±100. ^ / 

I . ' , ' 

CHANGE F 

Page 6-31/5-32, Figure 5-28: 

Delete asterisk {*) from R701 (not a factory selected part; the value shown is the acutal value). 



CHANGE G 
Page 6-4, Table 6-2: 

Change the part numbers for A700 and A800 as shown below: 
A700(618C) 00618-6059 
A700(620B) 00620-6027 
ASOO(both) 00618-6058 



Model 618C/620B 



I 



' ) 
/ ' 



II-2 



Mode! 618C/620B 



Manual Changes 



CHANGE H 

Page B-26, Figure 5-23: . 

Replace figure with attached photo. 



CRtOI 

CRI02 



R209 



S102 



C70t 



CI43 ' 



(RT07 IN , 
ei8C ONLV) 




Figure in. Interior View Showing Locations of Unlabeled Chassis Components, Top View, (P/0 Change H) 



CHANGE I 



Page 6-8, Tabu 6-2: 

'phange SI to 3101-0100 SWITCH-PB SPOT ALTNG 5A 115 VAC. 



II-3 





Manual Changes Model 618C/620B 



CHANGE J 
Page 6-7, Table 6:2t 

Change FL301 to 9110-0014 FILTER, LINE. 

Change J301 to 1261-0148 CONNECTOR-AC PWR HP-8 MALE FLG-MTG. 



Page 6-9, Table 6-2: 

Change the power cable, 8120-1378, to 8120-0078 CABLE ASSEMBLY IB AWG 3-CNDCT BLK-JKT 0.25-OD. 



CHANGE K 

Page 6-31/5-32, Figure 6-28: 
Delete diode CR103. 



Page 6-7, Table 6-2: 
Delete CR103. 



change l 

Page 6-4, Table 6-2: 

Change R612 to 2100-0898. 



CHANGE M 

Page 5-33/6-34, Figure 6-29: . 

At the junction R159-C143, delete the reference “-300V FROM A800 ... replace It with (-300V). 



Page 6-35, Figure 6-30: 

Delete C145, R21 1, and the reference to -300V from A800, etc. On S102E, connect switch position 7 to a corresponding 
position 7 on S102G. 

Page 6-7, Table 6-2: 

Delete C145. 

Page 6-8, Table 6-2: 

Delete R211. ; 

Page 6-9, Table 6-2: 

Delete cable 618B-16L. 



CHANGE N 

Page 1-4, Parts List for Figure 1-2: 

Change items 49, 50, and 51 as follows: 

49. 618B-40B Cover, Frequency Dial 
60. 61B-40B-1 Cover, Attenuator Dial 
51. 00618-020 Panel, Front 

. 00618-021 Panel, Front (rack mtg). 

NOTE 

These parts are no longer stocked by Mewlf'.t-Packaiti but can be 
special ordered. The corresponding parts, listed In the manual and 
currently stocked, differ only in color. 



II-4 



M(^el618C/620B 

■ ■ ■ . . ■ ( ■ 
’ ' • 

CHANGE N iCont’d) > ' 

Page 1-32, Parts List for Figure M5; 

Change the stock number for item 1 to 00618*6066. 



CHANGED 

Page 5-3T/6-38, Figure 6*31; 

Replace appropriate portion of schematic with the attached partial schematic: 




Figure II-2. Partial Schematic for Power Supply Section (P/0 Change 0) 



CHANGE P V 

Page 6-33/5.34, Figure 5*29: \ 

Change R134’*' to 390012 (typical value only). 

'i ■ 

Page 6-6, Table 6-2: i 

Change R134 to 0690-3921 R;FXD COMP 3900 OHM 10% IW (typical Value only). 



Manual Changes 

l 

\ '■ 



\' 
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Manual Changes 

: ^ I . ^ > . . ! . • 

I ' ' ' ' 

CHANGED 

Page 6-6, Table 6-2: ,l 

Change C142 to 0160-0088 C:FXD PAPER 0.25 UF 10% 1500 VDCW. 



Page 6-6, Table 6-2: ■ 

Change C136 to 0160-0083 C:FXD PAPER 0,25 UF 10% 1600 VDCW. 

Change C407, C508, and C509 to 0160-0102 C:FXD PAPER 4 UF io% 1000 VDCW. 

. h, 



CHANGE R 
Page 6-5 (Adjustments): 









Replace the filament voltage adjustment with the following Instruction. 



6.3 Vdc FILAMENT VOLTAGE ADJUSTMENT 



Model 618C/620B 



j- WARNING 

HIGH VOLTAGE. Measwemenf pom/s used /n fhJs procedure 
(pins 23 through 28) have 1000 voUs potential to chassis. Use 
ejtfremc core when making the filament voltage measurement. 

The use of a battery powered voltmeter with a plastic case 
(suchasaSimpson 260 )isrecommendedforthismeasurement. 

Do not use ian ac powered Instrument unless the common can 
be floated at 1 000 Vdc and is Isolated from the external 
chassis. 

I ^ 

Adjust potentiometer R801 tor 6.3 Vdc between pins 25 and 26 (not that pins 23, 24, and 25 are common', j|>lns 26, 
27 and 28 are common). ^ 



Page 5-31/6-32, Figure 5-28: 

Change the pin references for “■—300V from A800” to pins 9-12 (3 places). 
Change the pin references for “—1660V from A800“ to pins 13-15 (2 places). 

Page 5-35, Figure 5-30: 

Change the pin references for “—300V from A800”'to pins 9-12(2 places). 



Page 5-37/5-38, Figure 5-31: 

Replace component identification photo for A800 with the following photo: 




Figure II-3. Component Identification, A800 (P/0 Change R) 
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Mo!del618C/620B 

' ’ ■ ( ■ ' ' • 

I . ‘ * 

CHANGE R (Cont'd) 

Make the following changes to the schematic: 

a. Add the filament for V701 across pins 3 and 4 of A500, 

Change the pin references for “^OOV to A800*^ to pins 9-12 (at test point 2). 
c. Change pin references for to A800^’ to pins 13*15 (at test point 9). 

d» Replace appropriate portion of the^schematic with the attached partial schematic. 



! ,r2W0| ^M-25 

I Ifi y _ V X 




I C60I 

BQi I 26-20 ^ %00 



-lOOOV FROM ASOOiPtNS 16-20) 
.N/M4 



>« 



I p/O ABOO (0 0618 - 6075) 



Figure II-4. Partial Schematic for Power Supply Section (P/0 Change R) 
Pages 6-4 and 6-5, Table 6-2: 

Delete the entire A800 assembly parts >ist; add the following parts In its place. 

A800 00618-6075 BOARD ASSEMBLY, INTERCONNECTION 
CR801, CR802 1901-0026 DIODE SIUCON, 0.75A 200 PIV 

R801 2100-0308 R:VAR 2 OHM 10% LIN 5W ’ 



Page 6-7, Table 6-2; 

Delete Ql. 

Page 6-9, Table t 2: 

Delete bracket 00618-00075, and Insulator 0340-0875. 



CHANGES 

Page 5-37/5-38, Figure 5-31: 

Replace component identification photo for A800 with the following photo. 

On the schematic, delete diode CR804; connect CR803 to VR801. 

On the schematic, delete diode CR805;connect together VR801, R802, and the base of QB02. 




Figure II-5. Component Identification, A800(P/0 Change S) 



Manual Changes 
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Manual Changes ' I ' 

' 'if!: . ' ^ 

CHANGE S (Cont'd) ' , , 

Page 6-4, Table 6-2: Inf 

Delete CR804 and CRaO&. i/// 

Page 6-7, Table 6-2: 

Delete the following parts under FlOl; 

2110-0470 

1400-0090 

2110-0465 

2110-0467 

Add the following part number in their place: 

1400-0084 

NOTE 

If any part of the old fuseholder (1400-0084) needs replacing, all 
four parts of the new fuseholder must be ordered. The old fuse- 
holder can be identified by a straight solder lug to which the white- 
black-gray wire attaches. On the new fuseholder the solder lug Is at 
a right angle to the body. 

Page MO, Parts List for Figure 1-5: 

Add the following items: 

17. 00618-238 Adapter 

57. 2190-0016 Washer, Fnt lock, 1/2 in. od 

58. 2960-0001 Nut, 1/2 In. wide 3/8-32 thd, br. 

Page 1-12, Figure 1-5: 

Replace appropriate portion of figure with the attached partial view. 



Model 618C/620B 

4 




Figure 11-6. HP Model 618C S.H.F. Signal Generator, Klystron Assembly and Drive Mechanism 

(partial view, P/0 Change S) 



11-8 




■ , , I ■ ■ 

'I : 

Model 618C/620B ! 

CHANGE T 

Page 6-37/6-38, Figure 6-31: 

Replace appropriate portion of scheihatic with the attached partial schematic. 




Figure 11-7. Partial Schematic for Power Supply Section (P/0 Change T) 

Page 6-8, Table 6-2; 

Change SI to 3101-1248 SWlTCH:PUSHBU'rrON SPST ILLUMINATED. 



Page 1-6, Parts List for Figure 1-3: 

Change stock number for item 12 to 3101-1248. 



Pages MO and I-ll, Parts List for Figure 1-5; 

Change item 18 to 618B-36AT Ring, Pot Mounting. 
Change part number for item 62 to 00618-0041. 

Add the following items; 

86. 08412-20022 Spacer HVRS Rec. 

87. 0380-0046 Spacer, rnd, 0.375 in. Ig. 

104. 0360-0023 Strip, 7 terminal, 6 ins, 2 gnd. 

105. 2190-0010 Washer, Ext lock for no.8 screw 
108. 0380-0013 Spacer, 1/;1 in. od. 1 in. Ig. 

Delete item 119. 



Change item 107 to 2380-0007 Screw, Fillister head, 6-32 thd, 1-1/4 in. Ig. 
Change item 116 to 2360-0207 Screw: Machine 6-32 x 0.87. 



Manual Changes 
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Manual Changes 

CHANGE T (Cont'd) 

Page H2, Figure I-B: 

Replace the entire figure with Figure H-8. 

Page 1-13, Figure I'6: , ‘ * ;r 

.Replace the entire figure with Figure Il-9i 



Pages 1-14 and I-IB, Parts List for Figure 1-6; 

Change item 18 to 618B-36AT Ring, pot mounting. 

Change, the part number for item 62 to 00618-0041. 

Add the Mlowing items: 

86. 08412-20022 SpacerrHVRS Rec 

87. 0380-0046, Spacer: Rnd. 0.375 in. Ig. 

88. 0360-0023 Strip, 7 terminal, 5 ins, 2 gnd 

91. 2190-0010 Washer, Ext lock for no.8 screw 

106. 0380-0013 Spacer, 1/4 in. od, 1 in. Ig. 

Change item, 105 to 2380-0007 Screw, Fillister head, 6-32 thd, 1-1/4 in. Ig. 
Change item 118 to 2360-0207 Screw: Machine 6-32 x 0.87. 

Delete items 120 and 122. 



CHANGE U 

Page 1-18, Parts List for Figure 1-8: 
Change item 12 to 620A-36H. 



CHANGE V 

Page 5-37/5-38, Figure 5-31: 

Change potentiometers R412 and R512 to 25K. 

Change VR801 to 7.1BV. 

Change Q1 to 1850-0098. 

Page 6-3 and 6-4, Table 6-2; 

Change R412 and R612 to 2100-1472 R:VAR COMP 25K OHM 30% LIN 1/8W. 



Page 6-5, Table 6-2: 

Change VR801 to 1902-0074 DIODE ZNR 7.15V 5% DP-7 PD-0.4W. 
Page 6-7, Table 6-2: 

Change Q1 to 1850-0098 TRANSISTOR PNP GE CHIP TO-3 PD-90W. 
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MANUAL CHAN G E S 



SHF SIGNAL GENERATOR 



r' MANUAL IDENTIFICATION - 

Model Numben 618C/620B' 
Date Printed: April 1980 
Part Number: 00618-90029 



This supplement contains important, information for correcting manua! errors and for adapting the manualito. 
instruments containirg improvements'ntade after the printing of the manual. 

To use this supplement: , ' 

Make all ERRATA corrections ,, , / . ' 

Make all appropriate serial number related changes Indicated in the tables below. < 



B 18 C 

.Surlul Prefix or Mumha>r y Muke Manual Chamies ^ 

1740A 1 

1824A 1,2 



.. serial Prefix or Number 

1746A 

1826A 






T 



Make Manual Changes . 




► NEW ITEM ' i 

ERRATA 

Page 3-7, Figure 3-5: ' I ' ■ ^ 

Add the following note: 

SYNC. IN should not be used when the MOD. SELECTOR is in the + EXT. posidon. Spurious output 
may result. j 

■ I ' . , ■ f ■ ■ ■ ■ . 

Page 5-2, First table: 

Change 6,663-^.7067 GHz to 6.643-6.767 GHz 

Page 5-3, Figure 6-3: ' 

Add a 20 dB attenuator at the input of the frequency counter. ■ • , I ,• , f 

Page 5-19, Paragraph h (column one): ’ . j , 'V ' . 

► Change information inside the first set of parentheses to (approximately 8'.9 GHz for the 62QB' arid . V; 
4.2 GHz for the 6180. 

Page 6-23:. ,, '.'V i,- > V 'i" ■ 

Add the following paragraphs: 

5- 104L FACTORY SELECTED COMPONENTS ^ . ^ - 

6- 105. The following paragraphs explai^ hbw to choose the values of selected components. These '• 

components are designated by on Bstensk (*) on the schematic and parts list. . 

' ' ' ■ 

5- 106. SELECTINGBJ57 

6- 107. Selected for minimum detected pulse width measured at the RF OUTPUTS when pulse 

modulating the Generator. If a minimum pulse width of 0.6 /its cannot bo obtained, Change R167 to ' ‘ 
a lower value. The value should be between lOOOn and 2200a ’ • • 

. ■ NOTE ; ■ . . ' ' : ■- 

Manual chungo nupplemenlH onr ircviaeil us often os nerusoary to keep mUnuala m current and i.nccur^H u» poMlblii, 
Hewlett-Packard rocommenda that you peilodkoUy request the lateit edition i>f thla suppleinent. F^tje^cppleii are avallublf, 
from all HP offices. When requesting, copies quote the manual Identifkutlon information from A0ur supplement» or ihe moliel; 
number and print date from the tltk page of the monuak , ' V ’ ^ ' 






HEWLETT 

PACKARD 



^ ■ j - . ; 1 



Printed in U.S.A. 
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^ ' ///(.■::■ W; ■ ■ ■ 

' f Page 6-23 (cont’d): 

; i / 5-m 

; / ■ ' 5-109. ^ezeiier voltage of CR70il is selected so that the voltage on the plate of VR701 is more 

. / * negative than -1020 Vdc with the MOD SELECTOR set to OFF. The rangfe of CR701 is 100 to 120 

' ' , , , . volts (120 volts nominal). > 

. { NOTE 

. ' ' / ' • CR701 should be selected each time VR70I is replaced. 



.. I ' V.,' 

i' Page ^1» Figure B-28: 

Add CR103 16 the RlGT connection for the 620B as follows: 

GR103 Anode-- junctioiii' of TBl(l) and R169. 

^CRIOS Cathode —• connection to the TBl side of R177. 

, ' ‘ /Change jR603 to ' 

' ' / DeletetheR623(AF) wipeif connection to ground. Connect the wiper to the junction of R523 and R527. 

/' Add R527 to Reference Desigiiators table. 

/ 1 When the changing of R523 is necessary the recommehded replacement is listed in Change 4. 

; ' . (620B Qriiy) Page 5^31/6-32^T 

■ . Chaijgc the color code of ^e wito/connected to the wiper of R168 from green ( 5 ) to brown ( 1 ) . 

i . ; Page S-33/&34, Figure 5-29 (Schematic and Component Identification); 

; Change voltage oniVloi piii 6 to -240V^ Change (on Component Identification, AlOOO) C142 to C143. 
Change (on Component Identification, A900) C142 to C143 and C143 to C144. 



^ I Page 535, Figure 5-30 (Schematic and Component Identification); 

I ChnngeR157toR157*.^ • 

Add the following note at the bottom of the page: 

"’Selected value. Sk paragraph 5106 for selection procedure. 

Change (on Component Identification, A900) C142 to C143 and C143 to C144. 

■ ■ V ' ■ /■ 

; i Page 5-37, Figure 6-31 (Component Identification); 

f Show (bn Component Identification A800) the wire colors attached to the pins as listed in the following table: 
f Change (on Component Identification A900)C142 to C143 and C143 to C144). 



Pin Number 


wire Color 


Pin Number 


Wire Color 


' ' 'l . 




16 


violet 


- 2! :- 


— 


17 


violet 


3 i 


yellow 


18 


violet 


4 


yellow 


19 


violet 


5 


pink 


20 


•— 


6 


pink 


21 


white/green 


t 7 


white/red 


22 


white 


8 i 


red 


23 


white/violet 


9 


— 


24 


green 


10 


red 


25 


brown 


11 


red 


26 


white/yellow 


12 


orange 


27 


green 


,, 13 


orange 


28 


white/black/grey 


.14 


**- 


29 


white 


; ' 15 


— 


30 


grey 
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ERRATA (Cant'd) 

Page 6-37, Figure 5-31 (Schematic); 

Add pin 5 to the filament lower pin numbers of V401 and V406. 

Page W. Table 6-2; 

Change CR701 to CR701*, 1902-1370, Check Digit 4, 1, DIODE-ZNR 120V. 

Change R603 to 0698-3438 RESISTOR 147ft 1% .125W F TC=0±100 03292 C4-1/8-TO-147R-F. 

Change the HP part number for A70O (620B) to 00620^30. 

MOTE 

The part number shown above correctly identifies the AfOO'assembly for 
620B’s with serial number prefixes 911 through 1621 A, However, if this 
assembly needs replacement, order the new assembly shown below. Also 
shown below is the recommended replacement for 618C*s. See CHANGE 1 
for complete documentation on the new assemblies. 

618C A700 00618-60111 

620B A700 00620-60036 

Page 6-5, Table 6-2; 

Change R157 to R167* (selected part nominal value given). 

Page 6-6, Table 6-2; 

Under C142, add 14004)526 CLAMP-CABLE .177-DIA .6-WD NYL. 

Page 6-7, Table 6-2; 

Change Bl to 31404)701 MOTOR-AC-IND SHADED-P 1 15V 3470^RPM 03923 1 AD5000. 

Under C136, add 14004)526 BRACKET-CAP ,62-WD STL. 

Change J106 part number to 5021-0810. 

Add the following parts under Ql; 

03404)875 (Qty=l) INSULATOR-XSTR THRM-CNDCT. 

1200-0081 (Qty=2) INSULATOR-FLG-BSHG NYLON. 

Add (following Bl), 00618-6073, Check Digit 6, MAGNETIC SHIELD ASSEMBLY, 28480, 00618-6073. 
►Change R174 to 00618-80003, same description, except add; (6il8C only). 

►Add R174 to 6180-0950, same description, except add; (620B only). 

Page 6-8, Table 6-2; 

When the changing of R523 is necessary the recommended replacement is listed in Change 4, 

Page MO; 

Change the stock number for item 5 to 51804)950. ' 

Page 1-14; 

Change the stock number for item 6 to 00618-80003. 

Page 1-24; 

Change the stock number for item 20 to 14004)526. 
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ERRATA (Confd) 

(620B only) Page IM, Table IT2: 

Add the following serial number and change: 





Change last serial number listed with ** footnote to 645-00166. 

(620B Only) Page IHO: 

Add the following change: 

CHANGE W. 



Page 6-31/5-32, Figure 6-28: 

Change the color, code of the wire connected to the wiper 



ofRl68 from brown ^ I ^ 



to green 




Continued . . . . 
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Model 618C/620B 
CHANGE 1 

Page 4-7, paragraph 4-36: 

Add the following information. 

CR704 is selected for optimum tuning range of R706. CR706 is selected for optimum timing range of R707. 
R709 adjusts the leading edge of the modulation pulse. 

Page 4-7: 

Replace Figure 4-11 with the foilowing figure. 




Figure 4-1 1. Schematic of Klystron Modulator (618C, Change 1) 



Pages 4-7 and 4-8, paragraph 4-37: 

Add the following information. 

Zener diode CR704 is selected for optimum tuning range of R706. R709 adjusts the leading edge of the 
modulation pulse. 

Replace Figure 4-12 with the following figure. 
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Figure 4-12, Schematic of Klystron Modulator (620B, Change 1) 



Pages 6-6 and 5-7» paragraph 5-30: 

In step c, change “approximately 16 mA” to “nominally 15 inA*' 
Add the following instructions after step c. 



Select the value of CR706 as high as possible to obtain proper cathode current. A 4.22V zener diode is typical. Adjust 
R707 almost fully counterclockwise. .Thb will generally result in the best pulse shape (refer to Figure 6-8a). Increasing 
zener voltage wilt raise the range of current adjustment. Refer to Table 6-2a for the HP part number for various zener 
voltages within the allowable range. 




ZENER DIODES 



Figure 5-8a. Klystron Modulation Pulse Waveform (Change 
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CHANGE 1 (Confd) 



Piges 5-6 and 5 paragraph 6*30 (cont'd): 

To select the value of CR704^ tune the 618G above the frequency where the microswitch Is actuated^ Measure klystron 
beam current with R706 and R709 set fully counterclockwise. The minimum current should be about 26mA. If the 
minimum current U not correct^ change the value of CR704 to obtain proper minimum current. A 7.6V zener is typical. 
Decreasing zener voltage will decrease klystron beam current. Use Table 6-2a to find the HP part number for various 
zener voltages within the allowable range. Adjust the beam current to get minimum pulse jitter consistent with best 
pulse shape. Beam current should be kept below 28mA. If necessary^ rotate R709 clockwise to reduce jitter. Keep 
R709 as far counterclockwise as possible to maintain the best ^ssible pulse shape. 



Table 5-Za. CR704 and CR706 Selection Guide 



Zener Voltage 


HP Part Number 


3.16V 


1902-3036 


3.48V 


1902-3048 


3.83V 


1902-3059 


4.22V 


1902-3070 


4.64V 


1902-3082 


6.nv 


1902-0041 


5.62V 


1902-3104 


6.19V 


1902-0049 


6.81V 


1902-0048 


7.50V 


1902-0064 


8.25V 


1902-3139 


9.09V 


1902-3149 


10.0V 


1902-0025 


11.0V 


1902-3171 


12.1V 


1902-3182 


13.3V 


1902-3193 


14.7V 


1902-3203 


16.2V 


1902-0184 




Pages 5-6 and 5*7, paragraph 5-30 (cont'd): 

Change step f to read as follows: 

Adjust R17Q and R709 for best compromise between pulse shape and jitter. The best puLse shape generally occurs 
with R709 adjusted fully ccw. 

Add the following instruction to step m. 

If necessary, readjust R709 for optimum pulse shape and minimum acceptable jitter. 

Pages 5-7 to 5-9, paragraph 5-32: 

Add the following instructions to step d. 

To select the value of CR704 the 620B can be tuned anywhere in the frequency band. Measure klystron beam 
current with R706 and R709 set fully counterclockwise. The minimum current should be about 25mA. If the 
minimum current Is not correct, change the value of CR704 to obtain proper minimum current. A 7.5V zener 
is typical. Decreasing zener voltage will decrease klystron beam current. Use Table 6-2a to find the HP part 
number for various zener voltages within the allowable range. Adjust the beam current to get minimum pulse 
jitter consistent with best pulse shape. Beam current should be kept below 28mA. If necessary, rotate R709 
clockwise to reduce jitter. Keep R709 as far counterclockwise as possible to maintain the best possible pulse 
shape. 
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CHANGE 1 (Cont'd) 



Page 6-7 to 5-9, paragraph 5-32 (continued): 

Add the following instructions to step q. 

Adjust R709 to obtain optimum pulse shape with minimum acceptable jitter. In some cases to minimize jitter, 
it might be necessary to allow slight overshoot of the leading edge (see Figure 5-Ba). The best pulse shape 
generally occurs with R709 adjusted fully ccw. ' 



Page 6-31, Figure 6-28: 

Replace component identification photograph for A700 with the following photograph. 



< > 



u 

R70B 

H709 R7M 



i > 



..;v7y.. A.' 

R703 

R705 






\ 



CRIW 



97021 

V78t 

l iftrw' 



R707 

R?or 



o 



. CSOK t 
CR701 



DANG EW" ■ 
HIGH VOLTAGE 



/ ;; 

■ 

H- 

K 



Component Identification, A700 

Hepiare appropriate parts of schematic with the followlni^ partial schematic^ 

Also on schematic^ chatif^e note 1 and the asterisk note to read as follows. 

1. H707, CR706, and S103 are included In 618C^s only; omitted In 620B'*t, 

I* Factory selected part; typical value shown {typical value for CR704 on 620B's is 7,5V). 



Continued , , , , 
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CHANGE 1 (Confd) 



-300V 
FROM ABOO 
tPIN5 7-l() 



A700 KLYSTRON 
MODULATOR ASSY 
(006l8-60m; 00620-60036) — 




COrVNKMT tW7 RV HCWLITT PACMARD CO 
t;4U ; R20R, !74ftA, Kl.yiTR(M 



-IIOOV 

FROM A5Q0 (PIN II) 

VIA ABOO (PtNSSANOe) 



-lOOOV 
FROM A8Q0 
(PINS 16.17, IB, 19, 20) 



FtO Figure 5~2S, Klystron Section (Change 1) 
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CHANGE 1 (Cant'd) 

(618C Only) Page, 5-31/5-32, Figure 5-28: 

Change the color code of the wire connected to the wiper of R168 from green f 5 ) to brown C 11 . 
Page 6-4, Table 6-2: 

Add CR704 1902-3182 CDO DIODE ZENER 12.1V 5% DO-35 PD - 0,4W. 

Add CR705 1902-3070 CDS DIODE ZENER 4.22V 6% DO-35 PD - 0.4W. 

Add CR706 1902-3104 CD6 DIODE ZENER 5.62V 5% DO-35 PD - 0.4W. 

Add L701 9100-1657 CDS INDUCTOR RF-CH-MLD 1.6 MH 5% .23D x .57 LG. 

Change R706 to 2100-0567 CDO RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN. 

Change R707 to 2100-3211 CD7 RESISTOR-TRMR IK 10% C TOP-ADJ 1-TRN. 

Add R709 2100-3252 CD6 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TRN. 



CHANGE2 

Page 6-7, Table 6-2: 

Replace the fuseholder listing (below FlOl) with the following: 

2110-0564 FUSHEHOLDER BODY 12A MAX; 260V MAX 28480 2110^0564 ' 

2110-0665 FUSEHOLDER CAP BAYONET; 12A 250V MAX 28480 2110-0666 
2110-0669 NUT-HEX, PLASTIC 28480 2110-0669 
1400-0090 WASHER; RUBBER 5/8” OD 00000 OBD 

CHANGE 3 

Page 1-2, Table 1-i: 

Replace the Sync Out Signals, and External Pulse Modulation specifications with the foliowing: 

Sync Out Signals: Simultaneous with RF pulse, positive. In advance of RF pulse, positive, variable 3 to 300 micro- 
seconds. (Better than 1 microsecond rise time and 20 to 100 volts amplitude into 1 ,000-ohm load.) 

External Puke Modulation: Pulse requirements; amplitude from 15 to 70 volts peak positive or negative, width 0.5 to 
2,500 microseconds. 

Page 6-3, Paragraph 6-19: 

Replace steps c and h with the following; 

c. Adjust Pulse Generator for a +16 V peak, lOOO-Ha output with a pulse width of 0.6 ixs. 
h. Adjust Pulse Generator for +1 6V peak output. Display should be the same as in step g. 

CHANGE 4 

Page 6-31/6-32, Figure 5-2^: 

Change R523 to 600K. 

Page 6-33/34, Figure 5-29: 

Add C150 56 pP connected from VlOl-pin 7 to pin 8. 

Page 6-7, Table 6-2: 

Add C150, 0140-0191, Check Digit 8, CAPACITOR-FXD 56 PF ±5% 300VDC. 

Page 6-8, Table 6-2: 

Change R523 to 2100-2736 CD9 RESISTOR-VAR CONTROL C 500K 20% LIN. 
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